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FOREWORD

The intent of Design Standards is to specify requirements that assure effective design and delivery of fit for purpose Water Corporation infrastructure assets for best whole-of-life value with least risk to Corporation service standards and safety. Design standards are also intended to promote uniformity of approach by asset designers, drafters and constructors to the design, construction, commissioning and delivery of water infrastructure and to the compatibility of new infrastructure with existing like infrastructure.

Design Standards draw on the asset design, management and field operational experience gained and documented by the Corporation and by the water industry generally over time. They are intended for application by Corporation staff, designers, constructors and land developers to the planning, design, construction and commissioning of Corporation infrastructure including water services provided by land developers for takeover by the Corporation.

Nothing in this Design Standard diminishes the responsibility of designers and constructors for applying the requirements of the Western Australia's Work Health and Safety (General) Regulations 2022 to the delivery of Corporation assets. Information on these statutory requirements may be viewed at the following web site location: 

Overview of Western Australia’s Work Health and Safety (General) Regulations 2022 (dmirs.wa.gov.au)
Enquiries relating to the technical content of a Design Standard should be directed to the Senior Principal Engineer, Electrical in the Water Corporation’s Engineering Business Unit. Future Design Standard changes, if any, will be issued to registered Design Standard users as and when published.

Head of Engineering
This document is prepared without the assumption of a duty of care by the Water Corporation.  The document is not intended to be nor should it be relied on as a substitute for professional engineering design expertise or any other professional advice.

It is the responsibility of the user to ensure they are using the current version of this document.

© Copyright – Water Corporation: This standard and software is copyright.  With the exception of use permitted by the Copyright Act 1968, no part may be reproduced without the written permission of the Water Corporation.

DISCLAIMER

Water Corporation accepts no liability for any loss or damage that arises from anything in the Standards/Specifications including any loss or damage that may arise due to the errors and omissions of any person. Any person or entity which relies upon the Standards/Specifications from the Water Corporation website does so that their own risk and without any right of recourse to the Water Corporation, including, but not limited to, using the Standards/Specification for works other than for or on behalf of the Water Corporation.

The Water Corporation shall not be responsible, nor liable, to any person or entity for any loss or damage suffered as a consequence of the unlawful use of, or reference to, the Standards/Specifications, including but not limited to the use of any part of the Standards/Specification without first obtaining prior express written permission from the CEO of the Water Corporation.

Any interpretation of anything in the Standards/Specifications that deviates from specific Water Corporation Project requirements must be referred to, and resolved by, reference to and for determination by the Water Corporation’s project manager and/or designer for that particular Project.
REVISION STATUS
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1 GENERAL
This Specification covers the requirements for the design, manufacture, assembly, inspection, factory testing, packaging, transport to site, on site assembly, on site testing, and commissioning of alternators rated not greater than 5,000 kVA providing embedded generation within a wastewater treatment plant.

The alternator shall be provided as part of a reciprocating internal combustion engine driven generating set and this Specification shall form part of the overall specification for the associated generating set.

The alternator shall be supplied to site complete with all necessary accessories and miscellaneous material, minor parts and other such items necessary to complete assembly, testing, and commissioning of the alternator. The Contractor shall return to the site to commission the alternator once the electrical and mechanical installation of the generating set and all associated ancillary equipment has been completed at the site.
2 SITE
The alternator will be housed in a weatherproof well ventilated building on the site, the location of which shall be as detailed in the Annexure.  Access to the site shall be as detailed in the Annexure.

3 OPERATING MODE

The alternator shall be suitable for providing electrical supply to electrical drives of various types and sizes as detailed in the Annexure as well as associated electronic instrumentation together with lighting and general purpose power circuits. 

The operating environment shall be as detailed in the Annexure.
4 WORK BY THE PRINCIPAL
The Principal will supply and install the main circuit switchboard to which the generator is to be connected and will connect the alternator to the switchboard in accordance with the Contractor's instructions. 

Other work to be performed by the Principal shall be as detailed in the Annexure. 

5 INFORMATION TO BE PROVIDED BY THE CONTRACTOR
The Contractor shall provide the following documentation in respect to the alternator within the listed number of days after receipt of the Principal's order.

(a) 
General Arrangement Drawings 





28 days 

(b) 
Electrical Wiring and Schematic Drawings 




28 days 

(c) 
Manufacture and Delivery Schedule 





14 days 

(d)
Specification Data Sheets 






35 days 

(e) 
Inspection and Test Plan 







35 days 

(f)
Test Certificates 








On Delivery 

(g) 
Operating and Maintenance Manual





On Delivery

6 CONTRACTOR'S DRAWINGS
6.1 General

The Contractor shall submit two A3 paper copies of the Contractor's drawings for approval.

The Contractor’s Drawings shall show the general arrangement, material specifications, mounting dimensions and terminal connections.

All drawings submitted by the Contractor shall be in accordance with the latest issue of the relevant Australian Standard.
Adequate contrast shall be maintained between drawing detail and background, and the clarity and quality of the drawings shall be such as to enable the Principal to microfilm the prints and to produce by photographic processes clear and legible A3 copies for records purposes

The drawings shall provide, in the title block, the number and title of the contract as well as details to identify the drawing, its contents, revision status and date of issue. 

6.2 Content of Contractor's Drawings

The Contractor shall provide the Principal with the following drawings: 

(a)
general arrangement drawings,

(b)
alternator and regulator circuit diagrams,

(c)
connection diagrams.

7 STANDARDS
The workmanship, equipment and materials provided in accordance with this Specification shall comply in design, construction, rating, and performance with the current relevant Australian Standards and Codes. 
In their absence, compliance shall be with the relevant International Standards, together with the requirements of competent Authorities having jurisdiction over all or part of the design, manufacture, installation and operation of the equipment.

Specific reference is made in this Specification to the following Australian and International Standards:

AS 1359.102.1
Rotating Electrical Machines – Methods of determining losses and efficiency - General
AS 1359.106          Rotating electrical machines - Methods of cooling (IC Code)

AS 1359.114          Rotating electrical machines - Vibration measurement and limits

AS 2312

Guide to the Protection of Iron and Steel against Exterior Atmospheric                                         
Corrosion

AS 2729

Roller Bearings Dynamic Load Ratings and Rated Life - Calculation 





Method

AS 60034.1            Rotating electrical machines - Rating and performance

AS 60034.5            Rotating electrical machines - Degrees of protection provided by the integral design of rotating electrical machines (PI Code)

AS 60034.7            Rotating electrical machines - Classification of types of construction, mounting, arrangements and terminal position (IM Code) 

AS 60034.8            Rotating electrical machines - Terminal markings and direction of rotation

AS 60034.9            Rotating electrical machines - Noise limits

AS/NZS 61000-6-2  Electromagnetic compatibility - General immunity standard - Industrial environment (ICE 61000-6-2 identical)

AS/NZS 61000-6-4  Electromagnetic compatibility - General emission standard - Industrial environment (ICE 61000-6-4 identical)

AS/NZS ISO 9001  Quality management systems - Requirements

ICE 60034.18        Rotating electrical machines - Functional evaluation of insulating systems

IEC 60085

Electrical Insulating Materials – Thermal evaluation and designation
ICE 60751              Specifications for industrial platinum resistance thermometers and platinum sensors

ISO 9223                Corrosion of metals and alloys - Corrosivity of atmospheres - Classification, determination and estimation

8 QUALITY ASSURANCE
The alternator shall be manufactured under a Quality System certified by an Accredited Authority to be in accordance with AS/NZS IS09001 or an approved equivalent.

9 ELECTRICAL CHARACTERISTICS
9.1 Alternator Type

The alternator shall be of the brushless, salient pole type with fully interconnected damper windings.

9.2 Alternator Duty and kVA Rating
The alternator shall have an onsite kVA rating as shown on the Annexure. The alternator shall be rated for duty S1 in accordance with ICE 30034.1. Any onsite ambient conditions derating applicable shall be determined in accordance with ICE 30034.1 for the ambient conditions shown on the Annexure. 

9.3 Rated Power Factor

The alternator rated power factor shall be 0.8 lagging. The alternator shall be capable of operating from no load to rated load over the power factor range of 0.8 lagging to 0.95 leading. 

9.4 Number of Phases 

The alternator shall be a 3 phase, 4 wire, star connected machine with the neutral solidly grounded externally to the generating set by others. 

9.5 Frequency

The alternator shall be rated for operation at 50 Hz.

9.6 Rated Speed 

The alternator rated speed shall be as specified in the Annexure.

9.7 Rated Output Voltage

The alternator rated output voltage shall be as specified in the Annexure.

9.8 Voltage Variation

The alternator shall be rated for continuous operation at rated current, frequency and power factor at any terminal voltage in the range 95 % to 105 % of rated voltage. 

10 EXCITATION SYSTEM

(a) Excitation of the alternator field shall be provided by a direct driven AC main and permanent magnet pilot exciter.  The permanent magnet pilot exciter output shall power the field of the main exciter via a static automatic voltage regulator.  The main exciter AC output shall power the alternator main field via full wave rotating diode rectifiers.

(b) The rotating rectifiers shall be capable of withstanding surge voltages not greater than 300% nominal voltage without damage and shall be fitted with appropriate surge suppression.

(c) Removable covers shall be provided so as to provide easy access to connections and rotating diode assemblies.

11 DIRECTION OF ROTATION

The alternator’s direction of rotation as defined in AS 600034.8 shall be as specified in the Annexure and shall be marked clearly, preferably by an arrow cast into the alternator casing.

12 COOLING

12.1 Type of Cooling (IC code)

The type of cooling used shall be one of the following AS 1359.106 classifications as specified in the Annexure:

(a) IC0A1, i.e. air as primary coolant circulated with an alternator shaft driven fan from, and back to, the surrounding air,

(b) IC2A1, i.e. air as primary coolant with an alternator shaft driven fan drawing air directly from surrounding air and discharging outside the pump station via an outlet duct.

(c) IC3A1, i.e. air as primary coolant with an alternator shaft driven fan drawing air from outside the pump station and delivering air to a different location outside the pump station via inlet and outlet ducts.

(d) IC8A1W7, i.e. air as primary coolant and water as secondary coolant with an alternator mounted heat exchanger, the air being circulated by an alternator shaft driven fan and the water being moved by means separate from the alternator.

12.2 Air Ducts

(a) If the type of cooling is specified in the Annexure as IC2A1, the required length of the above outlet duct as per clause 11.1(b) shall be as shown in the Annexure.

(b) If the type of cooling is specified in the Annexure as IC3A1, the required length of the above inlet and outlet ducts as per clause 11.1(c) shall be as shown in the Annexure.

12.3 Heat Exchanger

If the type of cooling is specified in the Annexure as IC8A1W7:

(a) The hydraulic resistance of the water circuit within the air/water heat exchanger shall be such that at the required maximum flow rate specified by the Contractor in his/her Tender Technical Response, the pressure drop across the heat exchanger shall be not more than the value specified by the Contactor in his/her Tender Technical Response.

(b) The heat exchanger shall be provided with detection equipment to trip the alternator out on fault should a water leak occur, and

(c) The water circuit within the heat exchanger shall be constructed of materials which will not suffer corrosion if used with water having the chemical composition specified in the Annexure.

13 ENCLOSURE (IP CODE)

(a) If the type of cooling is specified as IC0A1 or IC2A1 the alternator shall be of drip proof construction and shall be protected to AS 60034.5 classification IP2X.

(b) If the type of alternator cooling is specified as IC3A1 or IC8A1W7 the alternator shall of be totally closed construction and shall be protected to AS 60034.5 classification IP56.

14 TYPE OF CONSTRUCTION (IM CODE)

The alternator shall be either foot mounted in accordance with AS 60034.7 IM Code 1001 or flange mounted onto the prime mover in accordance with AS 60034.7 IM Code 3001.

15 NOISE LEVEL

The alternator shall be fitted with a low noise cooling fan and other noise limiting devices such that the emitted noise level shall be at least 12 dB below the relevant value quoted in Table 1 of AS 600034.9.

16 VIBRATION LEVEL

The alternator shall be designed and constructed so that the vibration severity level under rigid mounting conditions shall not exceed vibration grade R over the frequency range 10 HZ to 1 kHz in accordance with AS 1389.114

The works test shall be conducted with the half key fitted.

17 TERMINATIONS

17.1 Type of Cables

The type and size of stator cables shall be as specified in the Annexure.

17.2 High Voltage Terminations

(a) High Voltage stator windings shall be fitted with EN 50181 type A or Type C High Voltage terminal bushings suitable for High Voltage, cold fit, fully screened, dead-break elbow connectors; so as to allow the termination of High Voltage single core XLPE insulated cables with light duty screens.

The High Voltage cable terminations shall be located within a bolted or locked steel enclosure fitted on the front with an aluminium warning label engraved as follows:

CAUTION

DEAD-BREAK ELBOWS

DO NOT CONNECT OR DISCONNECT LIVE

(b) Alternatively, High Voltage stator windings shall be terminated in fully enclosed steel cable boxes with DIN, CENELEC or ANSI standard bushings which are suitable for use with cold fit insulating boots.

17.3 Low Voltage Terminations

If the alternator is to be supplied with a Low Voltage stator winding, the terminations shall be in metal terminal boxes which provide adequate space for the termination of the stator cables specified in the Annexure.  These terminal boxes shall be rated to withstand an internal arcing fault without danger to nearby personnel or damage to adjacent plant.

17.4 Location of Cable Terminations

The location of cable terminations shall be as specified in the Annexure.

17.5 Separation

Separate terminal boxes shall be provided for auxiliary circuits such as anti-condensation heaters, winding temperature sensors, etc.

17.6 Earthing Terminal

The alternator shall be provided with an external main earthing terminal in an accessible location close to the stator terminals.
18 WINDINGS
18.1 General

(a) The alternator stator windings shall be fitted with over temperature protection either in the form of Resistance Temperature Detectors (RTD’s) embedded in the windings or thermistors embedded in the windings.

(b) If RTD’s are supplied these shall be three wire platinum element type having Grade 2 accuracy in accordance with BS1904 and shall have a resistance of 100 ohms at 0°C with a fundamental interval of 38.50ohms

Two RTD’s shall be embedded within each phase winding and all RTD’s shall be brought out separately via suitably protected leads so that one set of RTD’s can be used for winding temperature indication and protection and the other set retained as spare.

(c) If thermistor protection is supplied, a single P.T.C. thermistor shall be supplied embedded in the end turns of each phase winding.  The trip temperature shall be in accordance with the manufacturer’s recommended practice and the temperature – resistance characteristic shall be such that the resistance of each thermistor at trip temperature is 1000 ohms.  The connections to each thermistor shall be brought out separately via suitably protected leads.

18.2 Insulation Class
The winding system shall have been developed on the basis of functional evaluation in accordance with ICE 60034.18.  Winding insulation shall not be less than ICE 60085 class F.

18.3 Winding Temperature Rise

(a) If the alternator winding insulation is ICE 60085 class F, the winding temperature rise at maximum power output rating shall not exceed the temperature rise limits specified in AS 60034.1 for ICE 60085 Class B insulation.

(b) If the alternator winding insulation is ICE 60085 class H, the winding temperature rise at maximum power output rating shall not exceed the temperature rise limits specified in AS 60034.1 for ICE 60085 Class F insulation.

18.4 Stator Lightning Impulse Withstand Voltage

(a) If the alternator is a High Voltage machine, the stator winding lightning impulse withstand voltage rating shall be not less than the value specified in Ice 60034.15 (i.e. 4 times the stator voltage plus 5 kV).

(b) If the alternator is a Low Voltage machine, the stator winding lightning impulsewithstand voltage rating shall be not less than 4 kV.

19 ALTERNATOR ROTOR
(a)
The alternator rotor shall be of the salient pole type of construction.

(b)
The rotor shall be capable of operating at 125 % rated speed for two minutes without damage.

20 BEARINGS
(a)
The alternator shall be fitted with ball or roller type bearings having a rated operating life in accordance with AS 2729 of 100,000 hours under the specified operating conditions.

(b)
Bearings shall be high grade selected industrial bearings with balls and rollers retained in metallic cages. Ball bearing retainers shall be of the one piece pressed steel or bronze construction. Riveted retainers shall not be acceptable.

(c)
Bearings shall conform to ISO standard metric dimensions.

(d)
Bearings shall be grease lubricated utilizing lithium based mineral oil grease, Shell Alvania EPLF2 or equivalent. 

(e)
The bearing housings shall be fitted with grease nipples and automatic grease pressure relief and venting systems.

21 COUPLING

21.1 Type of Coupling

The alternator coupling shall be direct driven from the associated engine via a suitable flexible coupling.  The coupling shall be of the pin and bush type incorporating radial, angular and longitudinal flexibility.

21.2 Service Factor

The coupling shall have a minimum service factor of 1.5 times the engine rated power at alternator rated speed.

21.3 Balance

Both halves of the coupling shall be dynamically balanced individually with half keys fitted.  The degree of balance shall be such that the alternator vibration level is not significantly different when running with the half coupling fitted from the vibration level when running without the half coupling.

Similarly the balance of the engine half coupling shall be such that the engine vibration level is not increased by fitting the associated half coupling.

22 ANTI-CONDENSATION HEATING
The alternator shall be fitted with in built anti-condensation heaters if so specified in the Annexure.  Such anti-condensation heaters shall be rated to raise the temperature of the alternator 4°C above ambient with the alternator shut down and the heaters on.

Anti-condensation heaters shall be suitable for operation from a single phase 50 Hz power supply with an operating voltage of 240 volts.  Anti-condensation heaters shall be suitable for supply via a 30 mA Residual Current Device.

A label carrying the following warning shall be fitted in the vicinity of the anti-condensation heater terminal box.

CAUTION

ALTERNATOR ANTI-CONDENSATION HEATER IS “ON”

WHEN ALTERNATOR IS “SHUT DOWN”
23 LIFTING EYES
The alternator shall be provided with one or more lifting eyes, as appropriate to the size and type of alternator.

24 PAINT COATING
A paint coating which is rated in accordance with AS 2312 (and ISO 9223) to provide Long Term Protection to steel in industrial environments shall be applied to the alternator. 

25 AUTOMATIC VOLTAGE REGULATOR
(a)
The automatic voltage regulator shall:

(i)
be continuous acting,

(ii) 
be three phase sensing,

(iii) 
respond to the root mean square of the alternator's output voltage,

(iv) 
employ solid state components,

(v) 
be encapsulated to protect it against moisture and dust,

(vi) 
be mounted onto the alternator using anti-vibration mounts, and

(vii) 
be provided with a remote voltage setting facility allowing voltage setting in the range + or - 5 % of rated voltage

(b)
The automatic voltage regulator, either of itself or by using ancillary equipment supplied as part of the Contract, shall:

(i)
include under frequency protection,

(ii)
include over excitation current limiting and protection,

(iii)
include over voltage protection,

(iv)
include quadrature droop circuitry which can be used in conjunction with a quadrature droop current transformer to allow the alternator to function in parallel with other alternators (refer clause. 15.5),

(v)
be suitable for use with automatic synchronising equipment,

(vi)
include power factor control circuitry to be operable when the alternator is in parallel with the treatment plant incoming mains, and

(vii) 
provide loss of excitation protection.

(c) If so specified in the Annexure, the automatic voltage regulator shall be powered by a separate permanent magnet generator.

26 PROTECTION
26.1 Winding Over Temperature Protection

(a)
The alternator stator windings shall be fitted with over temperature protection either in the form of Resistance Temperature Detectors (RTD's) embedded in the windings or thermistors embedded in the windings.

(b)
If RTD's are supplied these shall be three wire platinum element type having Grade 2 accuracy in accordance with IEC 60751 and shall have a resistance of 100 ohms at 0°C with a fundamental interval of 38.50 ohms.


Two RTD's shall be embedded within each phase winding and all RTD's shall be brought out separately via suitably protected leads so that one set of RTD's can be used for winding temperature indication and protection and the other set retained as spare.

(c)
If thermistor protection is supplied, a single P.T.C. thermistor shall be supplied embedded in the end turns of each phase winding. The trip temperature shall be in accordance with the manufacturer's recommended practice and the temperature - resistance characteristic shall be such that the resistance of each thermistor at trip temperature is 1000 ohms. The connections to each thermistor shall be brought out separately via suitably protected leads. 

26.2 Bearing Over Temperature Protection

If bearing over temperature protection is specified in the Annexure, the alternator shall have a thermometer pocket complete with a Resistance Temperature Detector (RTD) in each bearing housing.

RTD's shall be three wire platinum element type having Grade B accuracy in accordance with IEC 60751  and shall have a resistance of 100 ohms at 0°C with a fundamental interval of 38.50 ohms. The RTD's shall be brought out separately via suitably protected leads. Bearing RTD leads may be terminated in the same terminal box as winding RTD's if these are fitted, but shall be kept separate from other circuits.

26.3 Vibration Over Temperature Protection

The motor shall be fitted with vibration protection only if this is specified in the Annexure.

Vibration protection shall be of the rigidly affixed permanently connected accelerometer type. An accelerometer shall be fixed, in a readily accessible location, directly in contact with each bearing housing. 
Cabling from accelerometers to the associated preamplifier shall be of the low noise type and the preamplifier shall be mounted on the motor adjacent to the RTD terminal box.

27 PERFORMANCE
27.1 Short Circuit Withstand Capability

The alternator shall be capable of sustaining, without damage, at least 300 % full load rated current for 10 seconds when a three phase short circuit is applied at the alternator terminals.

27.2 Waveform Distortion

With the alternator operating into a linear load, the output voltage waveform shall not include any individual harmonic greater the 3% of the fundamental and the total harmonic content shall not exceed 5% of the fundamental. 

For alternators rated < 1000 kVA the line to line terminal telephone harmonic factor shall not exceed 5%.

For alternators rated >1000 kVA the line to line terminal telephone harmonic factor shall not exceed 3%.

27.3 Maximum Voltage Unbalance

The alternator output voltage unbalance shall not be more than 0.5%

27.4 Parallel Operation

If so specified in the Annexure, the alternator shall be suitable for parallel operation with other alternators. In such cases the alternator shall be fitted with a suitable quadrature droop current transformer.

27.5 Steady State Voltage Regulation

The automatic voltage regulator shall maintain the alternator terminal steady state voltage within +/- 1.0 % of its set point value, from no load to full load, within the frequency range 48 Hz to 52 Hz, within the specified range of power factor, and within the specified range of operating conditions.

27.6 Maximum Transient Voltage Drop

(a)
If the alternator running at rated speed and voltage under no load conditions is switched onto a symmetrical linear load equal to 60% of the rated current at a power factor of between 0.4 and 0.2 lagging, the initial voltage drop shall be limited to 15% of rated voltage and the voltage drop shall recover to 5% within 1 second and to +/- 1.0% within 10 seconds.

(b)
If the alternator running at rated speed and voltage under no load conditions is switched onto a symmetrical linear constant impedance load equal to 100% of the rated current at a power factor of 0.8 lagging, the initial voltage drop shall be limited to 15% of rated voltage and the voltage drop shall recover to 1% within 1.5 second.

27.7 Maximum Transient Voltage Rise

If the alternator running at rated speed and voltage on load at 100% of the rated current at a power factor of 0.8 lagging is disconnected abruptly from the load, the initial alternator terminal voltage rise shall be limited to 20% of rated voltage and the voltage rise shall recover to 1% within 1.5 seconds.

27.8 Electromagnetic Emissions

The alternator, including the excitation system and the automatic voltage regulator, shall comply with electromagnetic interference standards AS/NZS 61000-6-2 and AS/NZS 61000-6-4 and shall be entitled to carry the Australian C-tick mark.
28 TESTING
28.1 General

The alternator shall be subjected to the testing to verify conformance to the Specification and in particular shall be submitted to the tests specified hereunder.

28.2 Type Tests 

The alternator shall have been type tested at the alternator manufacturer's works in accordance with AS 1359.102.1, AS 1359.114, AS 60034.1, AS 60034.9 and ICE 60034.15. 
The Contractor shall provide the Principal with a copy of the type test certificates.

28.3 Acceptance Tests

The Contractor shall subject the alternator to the following acceptance tests at site:

(a)
temperature rise test at rated full load in accordance with AS 60034.1,
(b)
insulation resistance tests,

(c)
steady state regulation test at rated current and power factor,

(d)
step load transient voltage regulation test as described in clauses 26.7 (b) and 27.8 of this Specification.

28.4 Acceptance Test Certificates

The Contractor shall submit, to the Superintendent for approval, a copy of a test certificate for each and every acceptance test.

29 AS CONSTRUCTED INFORMATION

The Contractor shall provide as-constructed information on all drawings. As-constructed drawings shall be provided in electronically with A3 size hard copies.
30 MANUALS

The Contractor shall supply 3 copies of comprehensive instruction manuals, written in English and covering the complete operation and maintenance requirements of all equipment supplied under the Contract.

The manuals shall be printed on high grade A4 size paper and shall be bound in a high grade A4 size loose leaf binder.

Information included in the manuals shall include:

(a) 
operating instructions,

(b) 
safety instructions and warnings,

(c) 
maintenance instructions and schedules,

(d) 
recommended spare parts and special tool list, 

(e) 
as constructed drawings,

(f) 
detailed equipment performance specifications, and 

(g) 
test reports and test certificates.
31 LIQUIDATED DAMAGES FOR LOW EFFICIENCY
In addition to any liquidated damages specified in the General Conditions of Contract, the Contractor shall be liable to the Principal for liquidated damages in respect of failure of the alternator to achieve the level of full load efficiency quoted previously in the Tender Technical Response Schedule.

Such liquidated damages shall be calculated on the basis of the capitalised cost of losses quoted in the Annexure and on the basis of the losses in excess of the quoted value plus the tolerance allowed in AS 1359.102.1.
Annexure to Specification

For

Treatment Plant Alternator

Project:
………………………………………………………………………………………………….
Site Location: 
……………………………………………………………………………………………………


……………………………………………………………………………………………………


Type of Access to Site:  ……………………………………………………………………………………………


Work to be done by the Principal: 


The following work will be carried out by the Principal:

…………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………

Operating Mode:
Parallel operation with other generating sets (yes or no) ……………………………………………………………..
(If yes details of other alternators and AVR’s to be attached)

Operation in parallel with incoming mains (yes or no) ………………………………………………………………

If in parallel with the mains, alternator power factor control required to:

(a)
limit the alternator power factor, or

(b)
limit the site power factor as seen by the mains


Specify (a) or (b) ………………………………………………………………………………………………..
Service Conditions:

(a)
Height above sea level 
 
 ………………………………………………...metres

(b)
Maximum Ambient Air Temperature 

 …………………………………………………….oC

(c)
Minimum Ambient Air Temperature 

 …………………………………………………….oC

(d)
Maximum Ambient Air Relative Humidity 
…………………………………………………….. %

(e)
Ambient Air Borne Contaminants: 

……………………………………………………..



……………………………………………………...
Annexure to Specification

For

Treatment Plant Alternator

Ratings

S1 duty on site rated kVA output rating 
………………………………………………………………………kVA

Rated Voltage …………………………………………………………… …………………..volts, phase to phase

Rated Speed ……………………………………………………………………………………………………r.p.m.

No. of Poles ………………………………………………………………………………………………………….

Direction of rotation viewed facing the alternator coupling end


(clockwise or anti-clockwise) …………………………………………………………………………………
Type of Cooling Classification as per AS 1359.106 1C



Range of coolant temperature at motor inlet
 °C to
°C


If IC2A1 or IC3A1, length of outlet duct
m


If IC3A1, length of inlet duct
m


If water cooled, cooling water composition:


Sodium:
mg/l


Potassium:
mg/l


Magnesium:
mg/l


Calcium:
mg/l


Bicarbonate:
mg/l


Sulphate:
mg/l


Chloride:
mg/l


Nitrate
mg/l


Carbonate:
mg/l


Silica:
mg/l


Total Soluble Salts:
mg/l


Iron:
mg/l


Total Hardness:
mg/l


Alkalinity (as CACO3)
mg/l



Ph

A.V.R Powered by Separate Permanent Magnet Generator


(required or not)


Mounting


Foot or flange mounted  
………………………………………………………………………………………
Anti-Condensation Heaters


(required or not) ……………………………………………………………………………………………….
Stator Cable Details …………………………………………………………………………………………………

…………………………………………………………………………………………………………………………
Required Location of Stator Terminals

Viewed facing the alternator coupling end (L.H.S. or R.H.S.) ……………………………………………………….
Bearing Over Temperature Protection (required or not) ………………………………………………………….
Vibration Protection (required or not) ………………………………………………………………………………
Capitalised Cost of Losses ………………………………………………………………………...………….
 $/kW
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