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 List of Abbreviations:
 AC Alternating Current
 A/c Aircraft
 ADC Air Data Computer (or) Analog to Digital Converter
 ARINC Aeronautical Radio Inc.
 BC Bus Controller
 CWP Central Warning Panel
 DAC Digital to Analog Converter
 DARIN Display Attack Ranging and Inertial Navigation
 DC Direct Current
 DI Discrete Input
 DIO Discrete Input Output
 DO Discrete Output
 DSC Digital to Synchro Converter
 EFIS Engine and Flight Instrumentation System
 FTI Flight Test Instrumentation
 GUI Graphical User Interface
 HOTAS Hands On Throttle And Stick top
 HUD Head Up Display
 ICD Interface Control Document
 IFU Interface Functional Unit
 INGPS Inertial Navigation and Global Positioning System
 I/O Input/ Output
 LRU Line Replaceable Unit
 MAC Moves, Adds and Changes
 MC Mission Computer
 MCB Main Circuit Breaker
 MCSRDC Mission & Combat System Research & Design Centre
 MMI Man Machine Interface
 MT OH
 Monitor
 PAL Phase Alternate Line
 PC Personal Computer
 RGB video Red Green Blue
 RT Remote Terminal
 SDC Synchro to Digital Converter
 SMD Smart Multifunctional Display
 UC Under Carriage
 UFCP Up Front Control Panel
 UPS Uninterruptible Power Supply
 USB Universal Serial Bus
 WCS Weapon Control System
 WOW Weight On Wheels
 Y/ C Luma/ Chroma
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 1. Introduction
 The Avionics Integration Rig will be used to carry out integration and testing of the
 avionics system functionalities of the Jaguar DARIN III. It shall provide mechanical,
 electrical, software and cooling environment with cockpit displays and MMI to
 simulate the environment similar to that in Aircraft. The actual LRUs shall be housed
 in racks and integrated as in the aircraft.
 2. Purpose and scope
 The purpose and scope of this document is to define the technical requirements for
 the development, supply, commissioning and certification of “DARIN III Avionics
 Integration Rig”. This document defines the functional, physical, electrical and
 certification requirements for the Avionics Integration Rig. Also, this document
 provides the basic scheme of the configuration of the various hardware & software
 modules and simulation scheme which the vendor is expected to design and develop
 for the Avionics Integration Rig.
 3. DARIN-III System Overview
 The avionics architecture for DARIN III is structured around two Mission Computers
 with four independent dual redundant MIL-Std-1553B buses. These MCs are fully
 dual redundant with high processing and large memory capability. One MC acts as
 bus controller and the standby MC acts as a Remote Terminal (RT) in Hot-Standby
 condition. The main functions of MC are Bus Controller (BC), Sensor and mode
 management, Display generation, navigation and weapon aiming computations.
 Mission computer generates symbology to be displayed on Head-Up Display
 (HUD).DMG provides two RGB channels, one to each SMD. RADAR will provide the
 radar video to MC and MC will display the video in either SMD. LDP will provide
 video to MC will display the video on either SMD and raster video on HUD.
 The avionics of DARIN-III consists of various sensors, display systems, computing
 systems and recording systems. The real time data communication among all these
 systems is carried out through Analog, Discrete, Synchro, Video channels and MIL-
 Std-1553B, ARINC429 and RS422 data buses. The videos are displayed on SMD
 and HUD. The types of video are RGB (STANAG 3350B), Y/C (PAL) and Colour
 composite video with PAL/ CCIR.
 4. DARIN-III Avionics Integration Rig Overview
 The Integration Rig shall consist of PC-based Sensor and RT Simulator (in the
 absence of actual sensors/ LRUs) actual LRUs and Functional simulators, which
 shall be used on the Rig for integration testing. These units shall be housed on 19”
 standard racks and consoles. The block diagram of Rig is shown at Figure 1.
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 The consoles shall house cockpit workstation consisting of displays such as HUD &
 UFCP, SMD, EFIS, HOTAS, Weapon control panel, other functional switches and
 controls. The data acquisition and analysis shall be carried out using bus analyzers,
 patch panel, testing & measuring instruments.
 The electrical interconnections shall be given through Analog, Discrete, video and
 synchro signals, MIL-Std-1553B, RS-422 and ARINC 429.
 4.1Rig architecture
 The Rig architecture is based on the functional avionics architecture of Jaguar
 DARIN III upgrade. The Rig shall consist of:
 i) PC-based sensor and RT simulator
 ii) Cockpit Controls, functional switches and weapon control switches
 iii) Avionics LRUs and Functional Simulators
 iv) Utilities and services such as Power supplies, Rig wiring, mechanical racks,
 Cooling system
 DOCUMENT NUMBER ISSUE AMENDMENT NO. DATE
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 Four dual redundant 1553B buses
 1553B Bus Analyser
 From Simulator
 ARINC429
 RS-422
 Dual redundant 1553B
 SENSOR &
 RT SIMULATOR
 PATCH PANEL
 From Actual LRU/
 Functional Simulator
 From sensor & RT
 simulator
 MC (2 Nos)
 ACTUAL LRUS/ FUNCTIONAL SIMULATORS
 ARINC429, and RS422
 Bus Analyser
 Figure 1: Block Diagram of DARIN-III Avionics Integration Rig
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 4.1.1 PC-based Sensor & RT simulator
 The PC-based Sensor & RT simulator shall provide facility to simulate sensors and
 MIL-Std-1553B RTs.
 The simulation environment shall provide option for data input and output capabilities
 for conducting integration tests to verify the functions and performance of the total
 DARIN-III system. For simulation of sensors and RTs, the data shall be selected
 (through GUI) through manual inputs or through script files. The PC-based Sensor &
 RT simulator shall provide the facility to develop and run the test cases by the user.
 These facilities shall allow generation of test cases using script files which can be run
 automatically (with no/ minimum user intervention). Detailed software requirements
 will be provided later.
 4.1.2 Cockpit Controls, functional switches and weapon
 control switches
 The Rig shall have manually operated cockpit controls such as HOTAS and weapon
 control panel switches, Weight On Wheels (WOW), Undercarriage (UC), CWP, day
 and night , Front/ Rear authority, Aircraft type selection switches, etc. There shall be
 a monitoring point for release pulse to connect to CRO as well as an indicator.
 4.1.3 Avionics LRUs and Functional Simulators
 Provision shall be given to connect the Avionics LRUs directly on the Rig for
 integration testing. In case of some LRUs, functional simulators shall be used for
 integration testing. The functional simulator shall have the same interfaces as actual
 units to achieve the more realistic simulation behavior. The interconnection between
 LRUs and the Functional simulators shall be provided similar to aircraft.
 4.1.4 Utilities and services
 The wiring between LRUs and other aircraft sensors/ simulated signals shall be
 carried out using aircraft standard wires/cables. The Analog, Discrete and synchro
 signals between various systems shall be routed through patch panel for the
 modularity and monitoring purpose. The interconnections between the racks shall be
 carried out using break connectors, for easy fault isolation as well as for relocation of
 Rig. The aircraft standard power supply shall be provided to LRUs. LRUs power
 supply controls and protection shall be similar to aircraft standard.
 The relay boards shall be used for switching of signals from rig (Signal
 simulator/LRUs/ and WCS ballistic lines) to either of the MCs and vice versa based on
 MC good signal. Some of the signals shall be switched to either of the MCs based on
 Front/Rear authority switch and type of the aircraft i.e. trainer or strike.
 DOCUMENT NUMBER ISSUE AMENDMENT NO. DATE
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 The requirements of the Utilities and services such as Rig wiring, and the Cooling
 system will be finalized during rig development stage.
 5. Technical requirements
 The rig will be designed to test the functional and operational features of DARIN-III
 system. The system comprises of different types of LRUs and control & commands
 from pilot. The rig should facilitate to provide the different control & command signal
 and finally acquire the performance of the system. The LRUs cover Sensors (e.g.,
 INGPS, RADALT, RADAR, LDP), display systems (e.g., SMD, HUD, EFIS), recording
 systems (e.g., DTS, SSDVRS, SSFDR) control & command and cockpit controls (e.g.,
 HOTAS, weapon control switches) etc. The LRUs used in the rig i.e. Actual sensor or
 functional simulator sensors, actual display system, actual recording systems, control
 & command are used as part of system under test.
 DOCUMENT NUMBER ISSUE AMENDMENT NO. DATE
 HAL/ MCSRDC/ DARIN-III/ AIR/ SPEC/ 201 A NIL 14-Nov-2015
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 5.1 Composition of Avionics Integration Rig
 The rig will have generally the following composition. However, the details will be
 finalized based on vendor’s design, fabrication and architecture. The final
 composition is to be acceptable to HAL.
 1. Industrial PC with Plug-in cards for Sensor & RT Simulator
 2. Industrial PC based MIL-Std-1553B data bus analyzer for 4 independent dual
 redundant buses. Each bus/node of the analyzer shall function as Bus Controller
 (BC) and 32 Remote Terminals (RTs) while simultaneously monitoring bus traffic.
 3. Industrial PC based Bus Analyzer for MIL-Std-1553B data bus, ARINC 429, RS-
 422. It shall:
 i) Simulate 4 dual redundant MIL-Std-1553B data bus (Each bus/node of the
 analyzer shall function as Bus Controller (BC) and 32 Remote Terminals (RTs)
 while simultaneously monitoring bus traffic.)
 ii) simulate 4 channels of Tx and Rx for ARINC 429
 iii) simulate 4 channels of Tx and Rx for RS-422
 It shall also carry out data analysis for these three protocols.
 4. Industrial standard switches for signal simulation
 5. Test and Measuring Instruments: Digital hand held multimeters, Digital
 Multimeters (19’’ rack mountable), Digital Storage Oscilloscope (19’’ rack
 mountable), Function generator (19’’ rack mountable)
 6. Patch panels
 7. Relay boards
 8. Mechanical Racks and consoles for housing the LRUs/simulators and other
 accessories
 9. Pull out trays, base plates, LRU mounting brackets and securing screws
 10. Dehumidified compressed air supply provision for LRUs to be made available by
 OH Div.
 11. Control Panels for Power Distribution
 12. 26 V AC 400 Hz and 5 V AC 400 Hz Step down transformers from 115 V 400 Hz
 13. Portable DC power supplies
 a. 0 to 30 VDC, 15 amps
 b. +/- 15 V , 10 amps
 14. Main Single start and stop switch which controls all type of power to the Rig
 15. Main CBs as per Aircraft/ Industry standard of the specified ratings for each type
 of power supply (115 V AC, 400 Hz; 230 V, 50 Hz and 28 VDC). Separate Voltage
 & Current Indicating digital meters for each of these power supplies
 DOCUMENT NUMBER ISSUE AMENDMENT NO. DATE
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 16. Single toggle switch for each LRU at the cockpit workstation
 17. Power controls for each LRU for each type of power supply (Aircraft/ Industry
 standard switches, circuit breakers and fuses)
 18. Electrical Wiring for interconnection of LRUs and systems with cables conforming
 to aircraft Standards
 19. Break connectors
 20. Note 1: All the components used in the Rig shall be of recommended standards.
 The availability, durability, ruggedness etc. shall be ensured.
 21. Note 2: All the power switches shall be of CB/toggle switch type.
 Actual LRUs, functional simulators and LRU mating connectors will be supplied by HAL
 (O/H). The switches, CBs and rig wiring shall be provided by vendor as per industrial
 standard/aircraft standard with proper wiring.
 The Following Electrical Power Supplies will be supplied by HAL
 1) 20 KVA, 230V, 1- Phase, 50 Hz UPS
 2) 15 KVA, 115V (L-N), 3- Phase, 400 Hz UPS
 3) Regulated 28 VDC Power Supply (10 KW)
 DOCUMENT NUMBER ISSUE AMENDMENT NO. DATE
 HAL/ MCSRDC/ DARIN-III/ AIR/ SPEC/ 201 A NIL 14-Nov-2015
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 5.2PC based Sensor and RT Simulator
 1. MIL-Std-1553B bus parameters shall be simulated using Sensor & RT
 Simulator (PC based system and Plug-in cards). In addition, signals from other
 Aircraft sensors (which are not on the MIL bus) are also to be simulated using
 PC based system and other components.
 2. It shall use an Industrial PC based system with Plug-in cards.
 3. Provision shall be given to feed the data through each or combination of
 following methods:
 a) Through front end GUI (through Keyboard)
 b) Through script files selectable through GUI (generating static and
 dynamic values)
 4. The parameters shall be either Analog or Discrete or Synchro signals or MIL-
 Std-1553B data buses (4 nos.) or ARINC 429 data bus messages.
 5. It shall be possible to store the configured test cases, for future use.
 6. Windows based GUI shall be designed aesthetically for entry and viewing of
 each LRU data.
 7. Provision for addition of new RTs its messages and modification of existing
 RTs and its messages through GUI shall be available.
 8. The sensor signals shall have a single GUI and shall allow enabling and
 disabling of each sensor independently as well as combination of sensors
 without stopping the simulation.
 9. The system shall be able to simulate RTs simultaneously on 4 nos. of
 independent dual redundant MIL-Std-1553B bus.
 10. The simulator system shall also be able to function as bus monitor for all the
 buses.
 11. On each bus it shall be possible to simulate RTs up to 32 nos. simultaneously.
 12. In order to achieve the simulation, the system shall use Plug-in cards i.e. DAC,
 DSC, Discrete Output, MIL-Std-1553B and other suitable Plug-in cards with
 suitable interface to the system for simulating the analog, Synchro, discrete
 and MIL-Std-1553B RTs.
 13. The PC-based System shall also simulate ARINC429 4TX & 4RX channels, 4
 RS 422 Tx and Rx channels, gigabit Ethernet port using suitable Plug-in Cards.
 This system shall have 4 spare slots for plug-in cards for future use.
 14. The data base shall be used in Simulator PC to cover all the MIL bus data (RTs
 simulated on four MIL-Std-1553B) to have the versatility of connection to any of
 the four buses for data simulation and monitoring.
 DOCUMENT NUMBER ISSUE AMENDMENT NO. DATE
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 15. The RT messages data base shall also be available in the MIL-Std-1553B bus
 analyzers.
 16. Change of input data shall be possible without interrupting or stopping the
 simulation.
 5.3Basic requirements of Industrial PC and Plug-in cards
 One 8 port Ethernet hub for networking between systems shall be provided.
 5.3.1 Configuration of Industrial PC
 1. The high-end Industrial PC shall be of reputed make. It shall have the state-of-
 the-art configuration. It should have following or better configuration. It is
 expected that vendor will propose the latest standard.
 a. 19” rack mountable industrial grade chassis
 b. Minimum 600W power supply (SMPS)
 c. Minimum 3 GHz latest Intel Core 2 DUO Dual CPU or better Industry
 standard processor.
 d. 8 GB DDR2-RAM expandable up to 16 GB
 e. 19’’ TFT based minimum resolution of 1600 x 1200 pixels flat screen Color
 monitor having Analog and DVI video ports.
 f. Dual 500 GB SATA HDD with data mirroring
 g. DVD Writer (DVD±RW dual layer or a Blu-Ray 25 GB RW)
 h. Software:
 i. Licensed Windows XP Professional/ latest Windows operating system
 software in CD/DVD and manuals.
 ii. Licensed Anti Virus software(Norton/ Symantec/ McAfee) latest
 version software CD/DVD and manuals
 iii. Licensed Visual Studio and complete Microsoft Office Full Suite latest
 version with CD/DVD and Manuals
 i. The operating system shall support all Plug-in cards for application software
 and device driver software’s.
 j. Suitable keyboard, mouse, Ethernet and USB port need to be provided
 5.4Interface details
 5.4.1Interfaces for Simulation system
 Plug-in cards are required to process different type of signals. Following table
 provides the types of signals and approximate number of signals required for each
 type:
 DOCUMENT NUMBER ISSUE AMENDMENT NO. DATE
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 Sl.
 No.
 Type of Signals Simulator system
 (Output Signals)
 1. Discrete
 1.1 28 V / Open Circuit 108 Nos.
 1.2 0 V/ Open Circuit 56 Nos.
 1.3 Open Circuit/ 15 V 5 Nos.
 1.4 0V/ 28V 36 Nos.
 1.5 (-15 V/ +15 V) (Pulsed 10mS) 3 Nos.
 1.6 Open Circuit / 10V 55 Nos.
 1.7 TTL (0 - 5V) [1mS Pulse] 5 Nos.
 1.8 Differential TTL 5 Nos.
 1.9 +28V dc/ 50 mS pulse 5 Nos.
 1.10 0 to 40.51 mV 2 Nos.
 1.11 0 to 1000 µA 2 Nos.
 1.12 0 to 3.19V 1 Nos.
 1.13 0 to 4.11V 1 Nos.
 1.14 0 to 4.01V 1 Nos.
 Spare discrete signals
 1.15 28 V/ Open Circuit 21 Nos.
 1.16 0 V/ Open Circuit 11 Nos.
 1.17 Open Circuit/ 15 V 1 No.
 1.18 0V/ 28V 8 Nos.
 1.19 (-15 V/ +15 V) (Pulsed 10mS) 1 No.
 1.20 Open Circuit / 10V 11 Nos.
 1.21 TTL (0 - 5V) [1mS Pulse] 1 No.
 1.22 Differential TTL 1 No.
 1.23 +28V dc/ 50 mS pulse 1 No.
 2. Analog
 2.1 0 to 10 V (Single Ended) 15 Nos.
 2.2 (-10 V to +10 V) (Differential) 5 Nos.
 2.3 (-5 V to +5 V) (Differential) 10 Nos.
 2.4 0 to 20 V (Differential) 5 Nos.
 2.5 -0.05V to +10.09V (Differential) 1 No.
 Spare analog signals
 2.6 0 to 10 V (Single Ended) 3 Nos.
 2.7 (-10 V to +10 V) (Differential) 1 No.
 2.8 (-5 V to +5 V) (Differential) 2 Nos.
 2.9 0 to 20 V (Differential) 1 No.
 2.10 -0.05V to +10.09V (Differential) 1 No.
 3. Synchro
 3.1 0 to 11.8 V, 3 wire 8 Nos.
 3.2 0 to 26V (ref) 2 Nos.
 4. Frequency
 4.1 8.1 Hz to 90 Hz 2 Nos.
 DOCUMENT NUMBER ISSUE AMENDMENT NO. DATE
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 2V to 26Vrms
 5. Ratiometric
 5.1 1.4V to 26.6V 2 Nos.
 5.2 2.66 V to 25.34 V 2 Nos.
 6. Servo Potentiometer -
 7. MIL-STD-1553B 4 dual redundant channels
 8. ARINC 429 4Tx and 4Rx channels
 9. Serial Interface Card RS422 4 Tx and 4 Rx channels
 5.4.2 Other Interfaces Video:
 The following video signals shall be used in the Rig:
 1. RGB Video (STANAG 3350B),
 2. Y/C video (PAL)
 3. Colour composite video with PAL/ CCIR.
 5.4.3 Plug-in cards for interface The Sensor & RT simulator should have plug-in cards fulfilling the two general
 requirements given below and specific requirements given individually against
 each card:
 The Plug-in cards shall be integrated with the Industrial PC through suitable
 interface.
 The driver software shall support the Operating System installed in the
 Industrial PC.
 The Add-On Cards used in the industrial PC should be of the standard industrial
 grade with driver software loaded into them.
 Conformal coating shall be carried out on vendor developed PCBs.
 All the Add-On cards developed by vendor shall undergo the following
 environmental tests and corresponding reports shall be provided by the vendor:
 a) Temperature (Storage): -20° C to 55°C.
 b) Temperature operating: 0°C to 50°C
 5.4.3.1 MIL-Std-1553B Bus Interface Card
 1. The MIL-Std-1553B card of dual redundant channels shall support simulation of
 32 RTs and MT simultaneously.
 2. The card shall support 4-nodes for simulating four MIL-Std-1553B buses.
 3. In case a standard card doesn’t support 4 nodes, two cards of two nodes each shall be used.
 5.4.3.2 Serial Interface Card
 Serial interface card shall accept RS422 outputs, configurable up to 115200 Bauds
 with 4 Rx and 4 Tx channels.
 DOCUMENT NUMBER ISSUE AMENDMENT NO. DATE
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 5.4.3.3 ARINC 429 Bus Interface Card
 ARINC 429 Bus Interface Cards shall be provided to Transmit and Receive data
 on ARINC 429 with minimum 4Tx and 4Rx channels respectively.
 5.4.3.4 Discrete Output Card
 1. The discrete signals are of the following types
 Type 1: Open Ckt. (OC)/ Gnd
 Type 2: 28V/ OC, 28V/ Gnd
 Type 3: Differential TTL Discretes
 2. There shall be opto isolation for each channel.
 5.4.3.5 Digital to Analog Converter (DAC) Card
 1. DAC shall have analog outputs programmable as single/ differential output.
 2. Programmable output ranges shall be + 5V, + 10V, 0 to 10 V, 0 to 5V, -10 to
 10V, + 5V, 0 to 20 V, .
 3. All the channel outputs shall have error less than 5mv and shall have output
 drive capability as these signals are interfaced with aircraft LRUs such as MC.
 4. 6 nos. analog channels requires further signal conditioning to get output
 voltage in the range 0 to 28V corresponding to 0 to 10 V DAC output.
 5.4.3.6 Digital to Synchro Converter (DSC) Card
 1. The DSC card with 12-bit or better resolution per channel shall be integrated
 with the Industrial PC through suitable interface.
 2. The DSC card shall generate synchro signals as per the requirement; the
 output shall be 3-wire 11.8 Vrms max with 26 Vrms, 400 Hz as reference.
 The synchro signals are interfaced with LRUs such as MC, IFU etc
 3. Each channel shall have at least 2 VA drive capacity.
 4. The accuracy shall be better than 0.1 degree.
 5.5Bus Analyzers
 1. Rig shall have two industrial Pc based analyzers for on-line monitoring and
 analysis.
 1 MIL-Std-1553B data bus analyzer (on four independent buses
 simultaneously)
 2 MIL-Std-1553B, ARINC-429, RS-422 and Ethernet Bus Analyzer
 a. MIL-Std-1553B (on four independent buses simultaneously)
 b. ARINC429 (at least 4 Transmit/ Receive channels)
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 c. RS422 (at least 8 channels)
 d. Ethernet
 5.5.1 Configuration of Bus Analyzers
 1. There shall be a separate industrial PC/Lap Top based analyzers one each for
 a. MIL-Std-1553B
 b. MIL-Std-1553B, ARINC 429, RS 422 & Ethernet.
 2. The configuration of all industrial PC /Laptops shall be the same. It should have
 following or better configuration.
 a. Pentium Dual Core Processor @ 1.6 GHz or more, 1333 MHz or more FSB,
 2 MB L2 Cache
 b. 8 GB Dual-channel Memory 667MHz DDR2 SDRAM
 c. 500 GB 5400RPM SATA Hard Drive
 d. 15” Wide Screen LCD display with minimum 1280x1024 resolution
 e. 2 Serial + 1 Parallel + PS/2 Ports
 f. Optical Scroll Mouse
 g. 10/ 100 Fast Speed 1 GBPS Ethernet port
 h. Minimum 2 nos. of USB 2.0 port
 i. 1 no. of IEEE 1394 port (desirable)
 j. DVD writer with its burning software
 k. Software:
 i. Licensed Windows XP Professional/ latest Windows operating
 system software and manuals in CD/DVD.
 ii. Licensed Anti Virus software(Norton/ Symantec/ McAfee) latest
 version software and manuals in CD/DVD
 iii. Licensed Visual Studio/any other suitable package and complete
 Microsoft Office Full Suite latest version with and manuals in
 CD/DVD.
 l. Accessories:
 i. Charger for Laptop
 ii. Carrying Case for the Laptop
 3. Two sets of mating connectors with pig-tail cables for connection to system
 under test for each analyser.
 5.6 Patch Panel
 1. All of the signals except for the bus data, video and power shall pass through
 the matrix type patch panel mounted on a 19” rack for easy access, making
 and breaking contacts, rerouting of signals, monitoring and isolation.
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 2. The list of signals to be passed through the patch panel will be furnished later.
 The Patch panel shall have low contact resistance and shall not have external
 interferences.
 3. Patch panel shall facilitate the interconnection of signal interfaces such as
 analog, discrete and synchro signals between simulating system and LRUs,
 and between LRUs.
 4. The signals terminated at patch panel can be measured, and provides
 possibility for testing the variables by injecting the known values of signals, with
 calibration instruments like multimeters, digital storage oscilloscope, Function
 generator etc.
 5. All the input signals to the patch panel to be connected from the rear end of
 Patch panel.
 6. For each input there shall be at least three/four points for
 linkage/interconnection as well as monitoring capability with the provision for
 labeling each point.
 7. The Patch Panel shall have minimum five number of testing points along with
 the provision of selecting the interest point of measure, to monitor the signal
 characteristics through the multimeter (auto mode).
 8. Break-in, break-out boxes shall be provided to monitor the signals of LRU and
 simulator without disturbing the connectors at LRU/ simulator ends with all type
 of connector provisions and interfaces for monitoring, to avoid long looms.
 9. Spare extension cable with connector ends shall enable connection to
 LRUs/systems placed at a distance. Appropriate grounding shall be done.
 10. The Patch Panel shall have at least 30% spare capacity for future requirements
 (growth potential).
 11. Administration of Patch Panel shall be through easier-to-move modular break
 connectors, which saves time in the closet for Tool less Moves, Adds and
 Changes (MAC) by less experienced technicians.
 12. The modular plug patch cord connectors are to be supplied with snag less
 boots to protect the plug latch, which make it easier to remove and add cables
 during changes.
 13. Accessories such as patch cards, special crimping tools for wires and any other
 specific tools of patch panel shall be supplied.
 14. Each patch board of the patch panel shall be appropriately covered.
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 5.7 Electrical wiring
 1. Wiring in Rig shall be carried out similar to the aircraft/industrial standard.
 2. Aircraft/Industrial grade, connectors, data bus couplers, switches, circuit
 breakers (CBs) shall be used.
 3. Aircraft grade cables/wires shall be used.
 4. Suitable break connectors shall be used between the racks such that the Rig is
 easily re-locatable.
 5. Electrical wiring design for rig shall be carried out by vendor.
 Electrical wiring design including electrical wiring drawings for connecting few
 LRUs is available with HAL and will be provided by HAL. Vendor shall use this
 design as guideline.
 6. Electrical ICDs shall be provided to vendor during rig development stage.
 5.7.1 Relay boards/Cards
 Suitable relay boards/cards shall be provided to switch common signals between
 MC1 and MC2 based on a discrete signal.
 5.8 Test and Measuring Instruments
 Digital multimeters, Digital storage oscilloscope and Function generator are
 used to measure various signals during the test. These instruments should be
 of reputed make.
 Function generator generates the desired signals and power supplies for
 injecting the known values of signals through patch panels & testing.
 1. Minimum requirements of Digital Multimeter (19’’ rack mountable):
 Sl. No. Description Range
 1. Input voltage 230V, 50 Hz
 2. DC voltage Range : 100 mV – 1000 V CMRR : > 90 dB Max I/P: 1000 VDC or peak AC
 3. AC voltage Range : 100 mV – 700 V Imp: 1Mohm in parallel with 100PF CMRR: >60 dB at 50 Hz max I/P: 750 Vrms, 1000 V peak
 4. Resistance 100 ohms to 100 Mohms
 5. DC current 100 mA to 10 A
 6. AC current 10 mA to 10 A
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 7. Size 19’’ rack mountable
 8. Features 1) LCD display (6.5 digits) 2) Diode test, continuity 3) Auto ranging 4) Math functions 5) Diff selection range 6) Power supply I/p protection 7) Insulator resistance 8) Measurement option: battery operated 9)Overload protection 10)Resistance and capacitance measurements 11)Auto power off of LCD display
 2. Minimum requirements of Hand Held Multimeter:
 Hand held multimeters (4.5 digits) shall have the provision to measure the DC/ AC
 voltage and current, frequency, duty cycle, resistance, continuity, capacitance and diodes.
 3. Minimum requirements of Digital Storage Oscilloscope (19’’ rack mountable):
 Sl.
 No.
 Description Range
 1. Bandwidth 60 MHz
 2. Channels Dual
 3. Vertical systems: Deflection factor: 5 mV/div - 5V/div Vertical operating modes: CH1, CH2, Invert, Add, Chop Alt. Input resistance : 1 M Ohm Max. input voltage 400 V (DC + peak AC) : 800 Vp-p
 4. Horizontal system: Sweep speed : 0.5 s/div to 0.05 micro s/div Horizontal operating modes : X-Y
 5. Trigger system Operating modes: pp, auto, manual Trigger source : Vertical mode, CH1, CH2, EXT
 6. X-Y operation: Deflection factor : 5mV/div to 5V/div
 7. CRT system controls
 Intensity, trace rotation, focus, colour
 8. I/p supply 230 V, 50 Hz
 9. Size 19’’ rack mountable
 10. Temperature 0 to 50 deg C
 11. Features 1) Waveform save/ recall 2) Autoranging 3) I/p voltage protection 4) Pushbutton for function selection 5) Display for frequency, amplitude, time period of
 waveforms
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 6) I/p channels BNC type 7) Scaling of waveform 8) RS 232 9) Battery operated 10)Automatic measurements 11)250 MSa/s sample rate 12)Recording capability for each channel 13)Math functions 14)Waveform data extensive trigger capabilities
 (Pulse width and line selectable video trigger)
 4. Minimum requirements of Function generator (19’’ rack mountable):
 Sl.
 No.
 Description Range
 1. Input voltage 230V, 50 Hz Output:
 2. Frequency 1 Hz to 20 MHz
 3. Amp 1 microvolt to 10 Vp-p
 4. Impedance 50 ohms
 5. Waveforms Sine, square, triangle, ramp
 6. Size 19’’ rack mountable
 7. Temperature 0 to 50 deg C
 8. Warm up time 20 msec
 9. Features 1) LCD display (6.5 digits) 2) Diff frequency range selection 3) Waveform scaling 4) Save/ recall function 5) Freq/ Amp fine adjustment 6) Input protection 7) Output connector of BNC type 8) Failure indication 9) Operated low battery indication 10)RS 232
 5.9 RIG software requirements
 1. Simulation software of the Rig shall be developed by vendor using high-level
 Object Oriented language.
 2. The inputs shall be given through GUI, pre-recorded flight data or Test script
 files by the user.
 3. RIG software shall consist of the following modules:
 - Sensor Simulation
 - RT simulation
 - Database
 DOCUMENT NUMBER ISSUE AMENDMENT NO. DATE
 HAL/ MCSRDC/ DARIN-III/ AIR/ SPEC/ 201 A NIL 14-Nov-2015

Page 22
                        

This document is the property of Hindustan Aeronautics Ltd. and should not be reproduced or communicated without written authorization
 MISSION & COMBAT
 SYSTEM R & D CENTRE
 DOCUMENT CLASSIFICATION
 PROJECT NAME
 PAGE NO.
 RESTRICTED DARIN-III 22 of 28
 4. The software modules used in the RIG, the Operating System, Device Drivers,
 application software and API calls and software packages used for generating
 script files and sample script files covering the simulated parameters shall be
 provided.
 5. The Device drivers and the application software shall be provided in both
 executable form and the source code form.
 6. It shall be possible to upgrade the simulation software with the addition of
 simulation modules for new sensors and/ or RTs with minimum changes.
 7. Vendor to provide detailed scheme on rig software design and method of
 implementation to meet the requirements and the scheme will be finalized in
 consultation with HAL during rig development stage.
 8. The necessary qualification tests on Rig software shall be carried out by the
 vendor to obtain the certification from RCMA and RDAQA. The documents and
 qualification reports have to be provided to HAL.
 9. The RIG application software configuration shall perform
 a. Database management
 b. MIL-Std-1553B RT Message and Sensor signal simulation
 c. Display of GUI for configuration, simulation (manual, Auto and combined),
 10. The script software shall have programs written with predefined keywords, for
 executing preplanned series of events, based on functional requirements.
 11. The scripts shall be configurable as individual test cases (scripts) or as group
 of cohesive test cases (scenario).
 12. The simulation software shall also have the provision to run a block of test
 cases of user interest.
 13. The user shall have the provision to create, edit, save, delete, generate report
 and print the script files.
 14. Online help shall be available for command syntax and ICD Data base.
 15. Provision for addition of new RTs and new messages through GUI shall be
 available.
 16. GUI based Simulator software for simulating the bus messages and output
 signals are available with HAL for few systems. Existing modules need to be
 made re-usable by vendor by providing suitable software interfaces.
 5.10 Power Supply Requirements
 1. Scheme of supplying electrical power to RIG shall be designed by vendor to
 provide required power supply to Computer Systems, testing and measuring
 instruments, Avionics LRUs and functional simulators in the rig. The typical
 scheme for Rig power distribution is shown in figure 2 for guidelines. Vendor to
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 provide power distribution scheme for the Rig. Electrical lines from UPS room
 to Rig room will be provided by HAL.
 2. The protection provided in the power supply systems shall be through
 individual circuit breakers, switches and fuses for each line.
 5.10.1 Details of Transformers
 1. The power supplies for the rig shall be from reputed make.
 a) 115V/ 26V Step-down Transformer:
 1. O/P Power Rating : 500 VA
 2. Input : 115 V, 1φ, 400 Hz (from 15 KVA UPS) 3. Output : 26 V, 400 Hz
 b) 115V/ 5V Step-down Transformer:
 1. O/P Power Rating : 100 VA
 2. Input : 115 V, 1φ, 400 Hz (from 15 KVA UPS) 3. Output : 5 V, 400 Hz
 5.10.2 Regulated DC Power supplies
 2. The regulated DC power supply shall be able to generate DC power of the
 following ranges for Rig internal requirements:
 1. 0 to 32 VDC, 15 amps
 2. +/- 15 V, 10 amps
 3. The above power supplies shall have inherent fault tolerance, regulation,
 isolation, and over current & over voltage protection capability.
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 UPS room
 MAINS –RAW POWER (3Φ, 415 V,
 50Hz)
 230V, 1Φ, 50 Hz
 UPS 20kVA
 230V/1Φ/50 Hz AC
 230V, 1Φ, 50 Hz
 Main Distribution
 Control Panel
 UPS 15kVA
 200V/3Φ/400 Hz AC
 200V, 3Φ,
 400 Hz
 Main
 Distribution Control Panel
 Regulated 28V DC Power Supply
 28VDC
 Raw power for air-conditioners
 AC Power Supply Control
 200V, 3Φ,
 400 Hz
 DC Power Distribution Bus bars
 &Main control
 AC Distribution
 Panel
 230V, 1Φ, 50 Hz
 Distribution panel, circuit breakers, Indicators and
 switches
 28VDC
 200V, 3Φ, 400 Hz MCBs
 115V, 1Φ, 400 Hz
 MCBs
 Enclosed in Rig Racks
 Computer
 and Peripherals
 Testing and Measuring Instruments
 DC Distribution Panel In rig
 115/26V 500VA Step Down Transformer
 115/5V 500VA Step Down Transformer
 Functional simulators, Rack mounted blower, Portable trolley based
 cooling system (with de- humidifier), cooling fans
 and rack lighting
 28VDC
 CBs and switches
 26V, 1Φ, 400 Hz
 CBs and switches
 LRUs and Functional simulators
 CBs and switches
 5V, 1Φ, 400 Hz
 Figure 2: Typical scheme for Rig Power Distribution
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 5.11 Power Distribution to Avionics LRUs in Rig
 1. LRUs Power Distribution shall use a 19” standard rack and cater the following
 sub assemblies:
 1) Incoming Rig Power - control panel and indicators
 2) LRUs Power Distribution Panel
 5.11.1 Incoming rig power - control panel and indicators
 1. The following controls shall be provided at Rig Power Control Panel:
 1) 3-Phase Aircraft/Industry standard circuit breaker (35 A) for 200V / 3 phase
 / 400 Hz.
 2) 3-Phase Rotary Phase Selector switch
 3) Lamp indicators for all 3-Phases
 4) 115 V(L-N) Digital AC Voltmeter
 5) 28 V circuit breaker (100A) for rig main DC with lamp indicator
 6) Digital 28V DC Voltmeter
 7) Digital ammeter for 28V DC
 8) A circuit breaker (10A) for 26V, 400Hz synchro supply with lamp indicator.
 9) A circuit breaker (10A) for 5V, 400Hz lighting supply with lamp indicator.
 Note: All the CBs mentioned above shall be of Aircraft/Industry standard as these
 are the main protection for LRUs.
 5.11.2 LRU Power Distribution panel
 1. Independent AC circuit breaker/breakers shall be provided with required
 rating for AC power supply to LRUs.
 2. 28V DC power supply to LRUs to be associated with suitable rating switch
 and a respective fuse.
 3. There shall be separate bus bars in the rack for all the supplies including
 earthing bus bar AC & DC Power supply Distribution Panel.
 5.12 Racks and Consoles
 1. Racks and consoles shall house avionics LRUs, Industrial PCs, computer
 monitors, Simulators, analyzers, patch panel, testing and measuring
 instruments, power distribution panel with push buttons, selector switches,
 CBs etc.
 2. Racks shall be of Industrial Standard 19” rack of height 36U and depth
 760mm (usable) and consoles shall be of 36 U height and 620mm wide x
 760 mm depth.
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 3. Racks and consoles shall have working tabletop and footrest.
 4. The Discrete switches on cockpit panel layout shall be decided during rig
 development phase.
 5. Sufficient number of noise-free cooling fans shall be fitted on top of each
 rack and console with protective mesh/grill. Power button for the cooling
 fans shall be provided inside each rack and console.
 6. Vendor shall provide a rig layout in proposal to meet the requirements and
 the layout will be finalized in consultation with HAL during rig development
 stage.
 5.13 LRU cooling requirements
 1. Few Aircraft LRUs require forced air-cooling. Each unit shall be provided with
 mounting interfaces consisting of circular/rectangular opening with an integral
 seal and the installation shall be done including cooling and electrical lines.
 2. The requirements of Portable trolley based cooling system with de-humidifier
 shall be as follows:
 a) No. of outlets : 2
 b) Supply air temperature at each outlet : +15 to +30 deg.C.
 c) Air flow rate : upto 3.7 lb/min.
 d) Relative Humidity : < 40%
 e) Filtration level : < 5 Microns
 f) Shall be free of noise
 g) Operates on 230 V AC, 50Hz, single phase
 3. Vendor shall also supply rack mounted blowers for forced air cooling of
 LRUs. The requirements are as follows.
 a) Operates on 230 V AC, 50Hz, single phase with a speed of 2000 to
 2500 rpm
 b) Blower shall have Hose pipe for distribution of forced air inside the
 Rig for cooling the heat dissipating systems.
 c) Three LRUs shall require forced air cooling as follows:
 LRU_A : 0.5 to 3.6 lb/min
 LRU_B : 0.5 lb/min
 LRU_C : 1.0 lb/min
 6. Documents The following documents shall be provided by the vendor
 a. Rig Specification – To be approved by HAL & RCMA
 b. Electrical and Mechanical design scheme
 c. Rig mechanical drawings
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 d. Rig electrical wiring diagrams
 e. Continuity, megger, bonding and power check schedule
 f. Rig Hardware ICD
 g. Rig Hardware design document
 h. Rig Hardware interface details
 i. Rig Software Requirements Specification
 j. Rig software ICD
 k. Rig Software design plan documents
 l. Rig Software Design Document
 m. Rig Software Detailed Design Document
 n. Software configuration index of rig software
 o. Acceptance Test Procedure approved by RDAQA
 p. Acceptance Test Report
 q. Self-Test Procedure
 r. Calibration Procedure
 s. Calibration results
 t. Product manuals and data sheets of BOI
 u. Illustrated parts Catalogue
 v. User manual of rig
 w. Operational and Maintenance manuals
 7. Certification and acceptance of rig 1. The Technical specifications of Rig shall be approved by RCMA (A/c).
 2. The vendor shall prepare Acceptance Test Procedure for the Avionics
 Integration Rig, submit it to RDAQA and obtain the approval from them.
 3. The vendor shall provide the required technical documents, test
 procedures, report etc. to meet the Rig certification requirements as per
 RDAQA procedures.
 4. The vendor shall deliver the rig to OH, install it at OH and demonstrate its
 functions as per Technical Specifications & Acceptance Test Procedure.
 5. The vendor shall demonstrate the rig testing to RDAQA as per Acceptance
 Test Procedure and obtain rig certification from them.
 6. OH will accept the rig and its components after verification of its
 performance as per Technical requirements and after submission of Rig
 clearance certificate issued by RDAQA.
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 8. Development philosophy 1. Vendor shall finalize the technical specification of the rig in consultation with
 HAL.
 2. The Technical specifications of Rig shall be approved by RCMA (A/c) and
 the Rig acceptance testing and certification will be done by RDAQA.
 3. The vendor shall provide the required technical documents, test
 procedures, test reports etc. to meet the Rig certification requirements as
 per RDAQA procedures.
 4. The specifications and illustrations given in this document are indicative and
 the technical specification will be finalized after placing the purchase order.
 5. The Technical specifications of Rig including detailed specifications of
 bought out as well as vendor developed electronic modules, cards and
 components shall be provided by the vendor as a part of deliverables.
 6. The following shall be finalized by vendor after discussion with HAL during
 development phase.
 a) Electrical design and wiring diagrams
 b) Rig layout and installation of hardware on Rig
 c) Cockpit panel switch layout
 d) Simulation software
 e) Front-end design (GUI)
 7. The vendor shall incorporate the recommendations made by HAL during
 Rig design and development phase
 9. Growth Potential The RIG design shall have provision for the follows:
 1. Adequate spare slot for add-on cards should be provided in the industrial
 Computer.
 2. Spare requirement for I/Os shall be as per para 5.5
 3. Spare computing requirements: At least 50% processing power, 50% for
 RAM and 50% Hard disk space for each of the computer systems for future
 growth.
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                                Avionics TDR Kit Avionics TDR

                            

                                                    
                                Integrated Material Management LCA Tejas …hal-india.co.in/Common/Uploads/TenderDoc/6619_TenderPDF1...Integrated Material Management LCA Tejas Division Marathahalli Post, Bangalore

                            

                                                    
                                hal-india.co.inhal-india.co.in/Common/Uploads/TenderDoc/10564_TenderPDF1_AE… · HINDUSTAN AERONAUTICS LIMITED AERO ENGINE RESEARCH & DESIGN CENTRE (Formerly known as Engine and

                            

                                                    
                                M.E. AVIONICS - · PDF fileUNIT I INTRODUCTION TO AVIONICS 4 Role for Avionics in Civil and Military Aircraft systems, Avionics sub-systems and design, defining avionics System/subsystem

                            

                                                    
                                Avionics communication protocol control system AVIONICS 

                            

                                                    
                                hal-india.co.inhal-india.co.in/Common/Uploads/TenderDoc/2927_TenderPDF1_44523190.pdf · quotation against this rfq needs to be dropped in imm tender box only. if the quotation is

                            

                                                    
                                hal-india.co.inhal-india.co.in/Common/Uploads/TenderDoc/8147... · a. 1) 2) 3) fm/ncp/23/16-17 hal date: 12.07.2016 hindustan aeronautics limited facilities management division bangalore

                            

                                                    
                                Tender Doc. 02 Copyhal-india.co.in/Common/Uploads/TenderDoc/7428_TenderPDF1...cancellation or withdrawal of the original offer and the rates originally quoted shall be binding on the

                            

                                                    
                                hal-india.co.inhal-india.co.in/Common/Uploads/TenderDoc/7725_cor1... · 2016-06-17 · HAL corporate office at Bangalore and not at any Other divisions. Kindly clarify. 13 Should

                            

                                                    
                                hal-india.co.inhal-india.co.in/Common/Uploads/TenderDoc/4368_TenderPDF1_scan… · publication no 600. 6. l d is applicable per po terms and conditions. charges all charges inside

                            

                                                    
                                hal-india.co.inhal-india.co.in/Common/Uploads/TenderDoc/9643_TenderPDF1_et21.pdf · SUKHOI ENGINE DIVISION, KORAPUT WORKS & SERVICES DEPARTMENT HAL e- TENDER NOTICE - 21/16-17 B /23/16/685

                            

                                                    
                                Hindustan Aeronautics Limitedhal-india.co.in/Common/Uploads/TenderDoc/10167_TenderPDF1_TN 53.pdfA. 1) 2) 3) FM/NCP/53/16-17 HAL Date: 01.12.2016 HINDUSTAN AERONAUTICS LIMITED FACILITIES

                            

                                                    
                                HINDUSTAN AERONAUTICS LIMITED ARDC Division, …hal-india.co.in/Common/Uploads/TenderDoc/2530_TenderPDF1_NIT... · MS Structural members like ISMC, ISA MS bright rod hold fast including

                            

                                                    
                                For the work of running of Industrial Canteen at …hal-india.co.in/Common/Uploads/TenderDoc/3052_TenderPDF1...Industrial Canteen in factory premises of Accessories Division, Lucknow,
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