Specification for

 WSTF Propulsion Intercom System

SCOPE:
This specification establishes the requirements for an intercom system to support operations in the propulsion test department.  This intercom system will replace the present intercom systems in the 300 and 400 areas and shall meet the following requirements.

1.0 General Requirements

The intercom systems in the 300 and 400 areas provide the primary communication method between all personnel involved in supporting test operations.  The 300 and 400 area intercom systems are independent from each other and communication between the two areas is not required.  Communication is conducted in conference fashion over a selection of intercom channels with individuals located throughout the test area.  Additionally, a radio frequency wireless telephone sub-system is connected to each intercom system to provide communication links between field personnel and the control center.  The wireless telephone subsystem consists of a 32 user specialized cell phone package manufactured by Specta-Link which is connected to a dedicated telephone PBX manufactured by AXXESS.  The subsystem was installed in 2001 by Inter-Tel communications.

1.1
System Description

Each intercom system shall consist of a central control unit, remote intercom stations, and necessary interface components to connect to various ancillary audio equipment.  The block diagrams shown in figures 1 and 2 represent the required functional configurations for each intercom system.

The central control unit will function as a non-blocking audio routing matrix switch, performing all audio patching between the remote intercom stations, wireless telephone system, and ancillary audio equipment electronically.  A group of eight individual conference channels will be electronically established within the routing matrix.  All communication on the intercom system shall take place on these eight channels.  Users shall be able to join or leave any of these channels, at will, from any of the remote intercom stations and the wireless telephone subsystem.  Each conference channel established within the control unit shall be capable of conferencing any or all intercom users, including the wireless phone users, simultaneously.  

The control unit audio routing shall be fully programmable via a remotely connected IBM compatible computer.  The vendor shall provide all necessary software to accomplish system programming, troubleshooting, and status reporting for the intercom systems.  Upon power up, the matrix switching routes shall automatically configure to a pre-defined setup that establishes the eight conference channels and performs any required initialization of interface equipment supporting the wireless telephone subsystem, and other ancillary audio equipment as described subsequently in this specification. 

1.2
System Compatibility Between 300 and 400 Areas

The intercom systems installed in the 300 and 400 areas will be identical and fully compatible with each other, but not connected together.  Individual components that comprise each system will be identical allowing component replacement from a common storage area for spare parts.  

1.3
Communication Method

All communication on the intercom system, including the wireless telephone portion, will be full duplex.  Communication will be conducted primarily using headsets which will be connected to the intercom stations.  The new system shall be compatible with existing WSTF headsets, David Clark part number 40124G-01 or equal.  New headset connectors for these existing headsets, if required, will be installed by WSTF personnel.

A user will connect their headset to an intercom station and then select one of the eight intercom conference channels they wish to join.  Controls for joining and exiting any of the eight conference channels shall be provided at each intercom station, except for those stations located inside the test stands as noted in figures 1 through 4.  The conference channels for the test stand stations shall be assignable from the master intercom station located at the Block House Monitor’s console.

Personnel using the wireless telephone system shall be connected automatically to the matrix switching electronics when the telephone interface detects an “off-hook” condition originating from the AXXESS PBX.  The user shall then select which of the eight conference channels to join by dialing the channel number from the phone’s keypad.  The intercom system shall recognize the DTMF codes dialed and perform the necessary matrix routing to connect the user to the selected conference channel. 

1.4 
Wireless Telephone Interface 

The vendor shall provide the telephone interface electronics to support 32 telephone lines from the AXXESS Single Line Cards (SLC), with future expansion capabilities for up to 64 telephone lines.  Each telephone line interface shall have a dedicated audio port assigned and connected to it.  The telephone interfaces shall provide transformer isolation between the intercom system and the wireless telephone system.  Circuits within the interface electronics shall provide for audio level equalization, echo cancellation, and telephone line nulling.

1.5
Eight Channel Voice Recorder Interface

All conversations on the eight conference channels in the intercom system will be recorded on an eight channel digital voice recorder.  The digital voice recorders are “Total Recall” models manufactured by Arunta Technologies.  These recorders accept eight standard 0dbm (1mw into 600 ohm) line-level audio signals.  The central control unit shall provide eight dedicated audio ports to the voice recorder inputs.  These ports shall be automatically configured to provide the audio content of the eight conference channels upon system power-up.   

1.6
WSTF Video System Interface

Each intercom system shall provide four audio ports to the closed circuit video systems installed in the 300 and 400 areas.  These ports will be used to record intercom audio on the video tape recorders during test activities.  Each of the four ports shall be assignable to monitor any of the eight conference channels.  All four interfaces to the video system shall be standard 0dbm (1mw into 600 ohm) line-level audio signals.  The interface electronics shall provide transformer isolation between the video system and the intercom system.

1.7 
WSTF Trunking Radio System Interface

Each intercom system shall provide a single audio port for two-way communication to the trunking base station radio systems in the 300 and 400 areas.  The port shall be assignable to any of the eight conference channels.  The interface to the trunking radio base station shall be standard 0dbm line-level audio signals.  The interface electronics shall provide transformer isolation between the trunking radio and the intercom system.

1.8 Overhead Area Loudspeaker Paging Interface

One port in each of the 300 and 400 area intercom systems shall be dedicated to the loud speaker paging system amplifiers installed in those areas.  This interface shall be a transformer isolated audio output from the intercom system and shall be standard 0dbm line-level audio.  A dedicated button or switch on each intercom station shall activate this interface circuit allowing the user at that station to make overhead paging announcements.  Additionally, a DTMF code received from the wireless telephone subsystem shall activate this function allowing a user on the wireless system to make overhead paging announcements.

1.9
Emergency Communication Function

A dedicated button or switch shall be located on each of the 300 and 400 area Block House Monitor’s master intercom station that when activated will allow the BHM to talk simultaneously on all eight conference channels.  This function shall override all other routing commands within the switch matrix.  When the BHM uses this emergency communication function, all users on the intercom system will hear the announcement at their station or wireless phone. 

1.10
Power Requirements

Each of the 300 and 400 areas have a nominal 28VDC (+2VDC/-4VDC) battery backed, uninteruptable, power supply system.  The intercom systems and all associated support equipment will automatically switch to and operate on this 28VDC facility power when primary power fails.  A fuse or circuit breaker will be provided at each station or support equipment device.  The fuse or circuit breaker will be accessible on the front of the station or device without any disassembly of the station or device required.

1.11 System Spares and Expansion Capabilities

The vendor shall proved a list of recommended spare parts and costs for each delivered system.  Each of the 300 and 400 area intercom systems shall be expandable to include up to 64 wireless telephone interfaces and additional intercom stations totaling up to the equivalent of 200 system ports.  Expansion shall consist of adding off-the-shelf vendor cards, stations, and wires without disturbing the originally installed equipment.  The vendor shall provide a list of required equipment and associated costs for expansion.  

2.0 Physical and Operational Requirements

The communication requirements of the 300 and 400 areas impose varying physical, environmental, and operational requirements on the equipment to be installed in these areas.  Figures 1 through 4 show the locations and types of the intercom stations and ancillary equipment required.  In addition to meeting the general requirements stated previously, the proposed replacement intercom system shall meet these requirements as follows. 

2.1 Central Control Unit

The central control unit shall contain all the necessary electronics and hardware to comprise the audio routing matrix switch.  The control unit shall be rack mountable in industry standard 19-inch wide rack cabinets and shall not exceed 10 standard rack units in height.  All connections to and from the control unit shall be located on the rear of the unit.  Cabling between the central control unit and the intercom stations shall consist of either CAT-3 or CAT-5 cable, and the maximum expected length of any one cable shall not exceed 1000 feet.  Any required interface equipment to allow connection between the central control unit and the ancillary audio equipment shall also be rack mountable within the same cabinet.  

2.2
Intercom Stations

Three different types of intercom stations are identified in figures 1 through 4.  These are denoted by letters A, B, and C on the diagrams.  Each of the different intercom station types shall have capabilities as described below:

2.2.1 Type A intercom stations

One intercom station in each area shall be located in the Block House Monitors console.  This shall be designated the master intercom station and shall have the most capability.  The station shall be 19-inch rack mountable and not exceed 3 standard rack units in height.  The capability to re-program individual routing paths shall be available on these stations.  This will include assigning which conference channels will be patched to the video system ports and the trunking base station radio port as described in paragraphs 1.6 and 1.7.
Assignment of the conference channels available on type C stations shall also be programmable from this station.  The emergency communication function described in paragraph 1.9 shall be provided via a dedicated switch or button located on this station. This station shall provide a connector for a headset and a volume control on the front panel.  All eight of the intercom conference channels shall be available at this station with the capability for the block house monitor to listen to any or all, while talking to any or all channels as desired.  Individual switches or buttons shall be available on the front panel for each conference channel talk, listen, or both. The capability for accessing the area loud speaker paging system shall be available at each of these stations.

2.2.2 Type B intercom stations

These intercom stations shall be located in the control centers and bunkers in the 300 and 400 areas.  These shall be 19-inch wide rack mountable stations, 1 standard rack unit in height. Each type B station shall have a headset connector, volume control, and switches or buttons for selecting the intercom conference channel to join/leave.  The capability to listen to any or all of the eight conference channels shall be available at each of these stations while talking on one selected channel.  The capability for accessing the area loud speaker paging system shall be available at each of these stations.   

2.2.3 Type C intercom stations

These intercom stations shall be located inside selected test stands in the 300 and 400 areas.  These stations will be mounted in a protective, nitrogen purged enclosure provided by WSTF.  Type C stations shall fit in a standard 2-gang electrical outlet enclosure.  A headset connector and volume control will be located on the front of these stations.  Channel selection for these stations shall be assigned by the master station in the blockhouse monitor’s console.

3.0 Technical Requirements

Each of the proposed intercom systems shall meet the following technical requirements.

3.1
Audio Frequency Response 

Audio frequency response of the system shall be a minimum of 150Hz to 3300Hz  +/- 1dB as specified by industry standards set by AT&T and CCITT.

3.2 Signal to Noise Ratio and Crosstalk

The signal to noise ratio of the system shall be greater than 75 dB.  Crosstalk isolation between any two intercom channels shall be greater than 55 dB.  These parameters shall be met as measured at the headset interface of any station. 

3.3 Total Harmonic Distortion

The total harmonic distortion of the system, including all interfaces shall be less than 2% at 1kHz.

4.0 Installation Requirements

5.1
System Cabling

All cabling between the intercom stations and the interface hardware will shall be category 3 or category 5 communication cabling. The vendor shall provide all cabling, terminations, connectors, and tools required to install the new cabling. 

5.2 Code Requirements

The intercom system design shall comply with the National Fire Protection Association (NFPA 496) Standards.  All electrical equipment installations shall also comply with National Electrical Code Standards (NFPA 70).

5.3 System Drawings and Manuals 

The vendor shall provide three sets of system drawings, operation manuals, maintenance manuals, and any software documentation required for system operation.

6.0
System Verification and Acceptance

6.1
System verification and validation 

System verification and validation tests will be performed following system installation. System verification and validation tests will include telephone, radio, and recording capabilities.  Also, system functional tests will be performed to verify the hardware and/or software perform their functions and services according to specifications.

6.2
Acceptance criteria 

Acceptance criteria for system performance under normal operating conditions will be:

· Frequency Response:
150–3,300 Hz + 1dB

· Crosstalk Isolation:
greater than 55dB

· Total Harmonic Distortion:
Less than 2% @ 1kHz

· Channel Noise (idle):
Less than 23dBrn

6.3  
References

Vender must provide references that demonstrate satisfactory performance in the field of intercom systems and wireless communication for a minimum of 2 years.

6.4
Training

After completion of system hardware installation, functional verification, and acceptance, the vendor will be required to provide on-site training on software programming, system operation, and a full explanation of system features.

The aforementioned specifications are the minimum specifications the Government must have in order to satisfy the requirement.

In addition, the Government will evaluate your response in accordance with “Best Value to the Government” using the following Best Value criteria.

7.0
BEST VALUE EVALUATION CRITERIA

1. WARRANTY

Vendor will be evaluated on ability to provide warranties beyond 1-year minimum and additional warranties (i.e. defective parts, length of service, etc.) Vendor shall provide information on any additional warranties.

2. SYSTEM EXPANDABILITY

Vendor will be evaluated on cost per channel for system expandability, and how cost effective the basic system can be expanded without having to undergo major system changes.

3. SOFTWARE AND PROGRAMMING

Vendor will be evaluated on the ease-of-use of the software for making or changing system configurations, and to what extent custom programming will be required on the users part.

4. INTERFACE ELECTRONICS PERFORMANCE

Vendor will be evaluated on the capability of the interface electronics between the current Inter-Tel system and the proposed system to provide audio level equalization, echo cancellation, and telephone line nulling.  The evaluation will be based on how much adjusting needs to take place to make changes in the settings.

