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 Case no. 62/ZZ/AZLZ/2016

DESCRIPTION OF THE SUBJECT OF THE ORDER
Design, delivery, assembly and start-up of a gearbox for a research laboratory

THIS TRANSLATION IS PROVIDED FOR INFORMATION ONLY. THE ORDERING PROCESS IS HELD IN POLISH AND POLISH DOCUMENTS ARE LEGALLY BINDING.
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1. General notes
1. Description of names, which are interchangeably used in the document:

a. Institute of Aviation, Al. Krakowska 110/114, 02-256 Warszawa:

IoA, Orderer, Ordering Party, Investor

b. Contractor, Supplier

2. All Information is gathered within this specification to allow potential Suppliers to understand needs and requirements of IoA concerning the subject of the ordering process no. 62/ZZ/AZLZ/2016.
3. IoA declares a willingness to cooperate with the Contractor appointed in the ordering process during the whole process of order realization, especially during the design stage. In order to do this IoA reserves the right to meeting with the Contractor once a week via a teleconference.

4. The Contractor shall grant a warranty for the delivered gearbox for a period of at least one year. Warranty claims shall be reported to a Contractor via e-mail. Contractor shall respond to a warranty claim within 48 hours and shall remove the defect within 30 days (counting from the warranty claim issue date).

2. Abbreviations
	Abbrev.
	Abbreviation description in English
	Abbreviation description in Polish

	FAT
	Factory Acceptance Test
	Test akceptacyjny w miejscu produkcji

	IoA
	Institute of Aviation
	Instytut Lotnictwa

	RTD
	Resistance Temperature Detector
	Termometr rezystancyjny

	SAT
	Site Acceptance Test
	Test akceptacyjny w miejscu instalacji

	Mn
	nominal torque
	nominalny moment obrotowy


3. Introduction
The subject of this ordering process is design, delivery, assembly and start-up of a gearbox for a test laboratory. The test laboratory is equipped with rotating drive train consisting of an electric motor, low speed shaft (which is an input shaft from a gearbox perspective) and a coupling installed on that shaft. The Supplier’s task is to design, deliver, assemble and start-up a gearbox, which would increase the rotational speed of the high speed shaft (output shaft) in accordance with technical requirements provided in the following chapters of this document. The Supplier’s responsibility includes also a delivery of a lubrication system for the gearbox. Figure 1 illustrates a target drive train.
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Figure 1. Target drive train.
The drive train is a part of a test rig in the Institute of Aviation, which is intended for rotating structures investigations. The gearbox shall be fully compatible with existing hardware and also the hardware which is under design and which will be driven by the gearbox on the output shaft side. This document describes technical requirements which shall be met by the gearbox in order to meet the compatibility requirements.

Aim of this ordering process is to obtain a fully functional and ready for exploitation gearbox, including oil lubrication system as well as fluids/consumables allowing for gearbox operation for 5000h.
4. Tendering process subject requirements
As a part of the ordering process, the Supplier shall deliver to the Investor a multiplicating gearbox. The input shaft of the gearbox will be connected with the electric engine shaft by means of elastic coupling Flender Arpex 121-6 (coupling parameters are provided in the Attachment 1). Additionally, a torque meter HBM T11F (drawing in the Attachment 2) will be installed between the coupling and the gearbox input shaft. Requirements for the gearbox are described in the chapter 4.1
The gearbox shall be equipped with the oil lubrication system. The Investor allows for two equivalent solutions. Requirements for both solutions of the lubrication system are presented in chapter 4.2. Requirements for measurements and controls of the lubrication system are given in chapter 4.3.

Delivered gearbox unit will be used in the air conditioned test cell localized in the Institute of Aviation. The environmental conditions are as follows:
a) Temperature: 22±6°C

b) Humidity: 20-95% (no condensation)

c) No dust

d) No oil vapors

e) No explosive atmosphere

f) Possible contact with turbine oil (oil specification: MIL-PRF-23699)
4.1 Gearbox
Gearbox shall meet the following requirements: 
1. Equivalent moment of inertia on the input shaft shall be minimized. Inertia value will be rated and will become a part of vendor rating process. The lower ineria, the higher rating. Inertia on the input shaft shall be lower than 0.5 kg*m^2

2. Rated power at max speed shall be at least 200 kW

3. Allowable nominal torque (Mn) on input shaft shall be at least 150 Nm

4. Allowable overload 2 x Mn for 5 minutes. 

5. Allowable input shaft speed 16 000 rpm
6. Gear ratio falling into range 1:3,25±0,1 (1:3,15 – 1:3,35; output shaft speed 50 400 – 53 600 rpm, while input shaft speed 16 000 rpm)

7. Minimum allowable input shaft speed for continuous operation with nominal torque shall be maximum 3 000 rpm.

8. Life of the gearbox for continuous operation at nominal torque and maximum speed shall be at least 20 000 h; during this period, maintenance is acceptable as long as does not require removal of the gearbox, maintenance time to be lower than 7 days and to be completed at Investor location.

9. Rotation direction Left and Right.
10. Shafts axes to be horizontal.
11. Shafts and bearings to be designed to operate with radial, axial and overturning loads/moments applied by flexible couplings.

12. Mounting holes allowing installation of the gearbox housing on existing rig mounting plate (T-groove plate defined in Attachment 3). Adapters between gearbox housing and mounting plate are acceptable.

13. Maximum gearbox footprint (together with lube system; if lube system is integrated with gearbox) on the mounting plate is defined in Attachment 4, Area A.

14. Maximum distance between T-groove plate/base and shafts centerline is 600 mm.

15. Output shaft shall be drilled through; internal diameter of the opening shall be minimum ø10 mm.

16. High speed shaft and its flange shall be prepared to install and drive a slip ring, on the opposite side of the power output – Attachment 5.

17. Both ends of the input shaft finished with drive flanges allowing torque meter rotor and stator installation. Torque meter drawing shown in Attachment 2.

18. Output shaft flange allowing to transfer max torque at full range of speeds. Detailed definition to be agreed with Investor.
19. Gearbox shall be equipped with system allowing monitoring bearings condition. Details of the system requires Investor acceptance.

20. Paint and other external coatings shall be resistant to turbine oil per MIL-PRF-23699
4.2 Lubrication system
The Orderer requires the gearbox to be equipped with the autonomous lubrication system including the lubricating medium and all components jointing the lubrication system with the gearbox and all other components required for proper gearbox operation.
The Orderer allows for two equivalent solutions of the lubrication system:

· Solution 1: Lubrication system is installed on the gearbox or integrated within the gearbox.

· Solution 2: Lubrication system is separated from the gearbox.

The Supplier shall propose one of the above-mentioned solutions, enabling the gearbox to operate in accordance with the requirements given in the chapter 4.2.

Whichever solution is proposed, lubrication system shall meet the following requirements: 

1. Enable proper lubrication in the full range of speeds and loads, for which the constant operation is required (Mn; 3 000 – 16 000 rpm on input shaft). 

If, for the speed below 3 000 rpm, any limitations occur in the gearbox operation parameters and/or its operation time, then the Supplier is obliged to present a list of limitations, which will require agreement and acceptance from the Investor side.
2. Preparation time for start of operation after stoppage not longer than 10 min.

3. Consumables (materials/fluids) available within 7 days.

4. If it is necessary, the lubrication system shall be equipped with the water heat exchangers and adjusted to operate with the cooling fluid of temperature 5 – 20 °C on the exchanger input. The Investor will provide the cooling fluid to the lubrication system.
5. The lubrication system shall operate as an autonomous system and shall realize appropriate lubrication of the gearbox with no actions required from the operator during its operation (if control system is necessary to meet this requirement, then such a system shall be delivered with the lubrication system).
6. The operation of the lubrication system shall be secured by monitoring of the most important parameters characterizing the quality of the lubrication system operation.
7. Connectors’ types and power supply to the electrical devices shall be agreed with the Investor.
Requirements for the measurements and potential control system are given in the chapter 4.3.
If Supplier chooses Solution 1 (lubrication system installed on the gearbox or integrated within the gearbox) then the lubrication system shall meet following requirements:

1. Maximum area, which can be occupied by the gearbox with lubrication system, on the mounting plate is shown in the Attachment 4, Area A.
If Supplier chooses Solution 2 (lubrication system separated from the gearbox) then the lubrication system shall meet following requirements:
1. Lubrication system shall be placed within Area B, shown in Attachment 4.

2. Gravity drainage of lubricating medium from the gearbox to the separated lubrication system placed within Area B (Attachment 4) is not allowed. The method of transferring the lubricating medium and the way of hydraulic lines installation shall be agreed with the Investor. 
4.3 Measurements and control system for lubrication system
Whichever solution for the lubrication system is chosen, this system shall be equipped with appropriate measurements. Requirements for measurements are given in the table below:

	Measurements and signalization of the lubrication system 

	Functionality
	Acceptable realization methods

	„Failure” signal in case of failure (e.g. failure of the engine drive in the lubrication system or too low pressure, flow, etc.)
	Potential-free NO/NC

	Continuous measurement or critical level signalization for pressure or lubricating medium flow.
	0-10V signal,

Potential-free NO/NC  for critical level signalization 

	Temperature measurement inside the oil tank or oil sump with signalization for max critical temperature level (if there is a need also for minimum critical level) 
	0-10V signal,

Potential-free NO/NC for critical level signalization

	Temperature measurement of oil in output oil line from the gearbox with signalization for max critical temperature level (if output oil line from gearbox to the tank exists)
	0-10V signal,

Potential-free NO/NC for critical level signalization

	Temperature measurement of coolant on the output from heat exchanger (if water heat exchangers are used)
	Thermocouple or 0-10V signal

	Signalization of filters clogging
	Potential-free NO/NC  

	Magnetic chip detector available without a need of oil tank emptying (without electrical signalization or with electrical signalization)
	Potential-free NO/NC (if electrical signalization is used)

	Oil level gauge mounted in the way so that it is easily visible with at least two level signalizations for the low oil level within the oil tank or oil sump
	0-10V signal,

Potential-free NO/NC  for two oil levels in the tank


If lubrication system will be equipped with the arrangement electric engine – pump (one or more) and/or with the control system, which has to be turned on to realize lubrication, then the Supplier shall deliver the following controls/signalization:
	Controls and signalization of the lubrication system 

	Functionality
	Acceptable realization methods

	Availability of remote turning on/off of the lubrication system (one signal for whole lubrication system)
	On/off signal led by NO/NC relays

	Signal “running” confirming that the lubrication system is operating (one signal for whole lubrication system)
	Potential-free NO/NC  


The supplier shall prepare the junction box, where all measurement and control signals shall be terminated. The Orderer will provide proper cabling on the other side to the junction box.
5. Acceptance tests, installation and green-runs
Factory Acceptance Test (FAT) of the gearbox and lubrication system shall be performed at the Suppliers site. The Supplier shall agree the dates of acceptance tests with the Orderer and allow representatives of IoA to eyewitness the tests (up to 2 days). FAT shall include at least:
· System start-up (gearbox with lubrication system) and tests with no load.

· Tests of all control and measurement signals.
Once the positive test results are obtained, the Supplier shall deliver to the Orderer a report containing the list of checks which were performed and then deliver the subject of that ordering process to IoA. Shipment costs and potential customs costs are to be covered by the Supplier.
During the first installation and Site Acceptance Test (SAT), which shall be held not later than 30 days from the date of the gearbox delivery, the Ordered demands the Supplier’s presence and assistance in the following tasks:
· Gearbox and lubrication system mechanical installation
· Training covering installation set-up, maintenance and operation of the subject of the order
· Start-up of the system including tests with no load on the output shaft
The Supplier shall predict at least 3 days for a visit at Investor’s site to cover all activities described above. The precise dates of the visit shall be agreed with the Orderer.
The Orderer is experienced and is equipped with appropriate tooling to perform gearbox alignment.
6. Documentation
The Orderer requires the delivery of full documentation as follows:

· Operation and maintenance manual in Polish or English (in paper and electronic form)
· Dimensional and assembly drawings. The Orderer accepts delivery of 2D drawing and/or 3D models in one of the following formats: *.PDF, *.PRT (max. NX10), *.IGS, *.IGES, *.STP, *.STEP, *.MODEL, *.SLDPART
· Other documents needed for proper maintenance and operation of the subject of the order
7. Training
The Contractor shall conduct training for at least 5 IoA employees covering all aspects of installation set-up, maintenance and operation of the subject of the order. The training shall be held during Supplier’s visit at the Investor’s site, during which, installation and start-up of the subject of the order will be also performed. 
8. Lead time
The Orderer demands delivery of all components of the subject of the order not later than 28 weeks, counting from the contract signing date. The lead time will be evaluated and will be a component to the final evaluation of the offer.
9. Additional project requirements
In the frame of the order, the Supplier will be additionally obliged to:
1. To deliver (at latest at the day of the contract signing) a multimedia presentation describing offered solutions and argumentation proving that the Orderers’ requirements are met. Presentation can be provided in English.

2. To agree gearbox and lubrication system design with the Supplier. The design shall be accepted by the Orderer before manufacturing. The Orderer reserves rights to raise concerns to the project within 5 days from its delivery.
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