TRANSIENT VOLTAGE SURGE SUPPRESSOR

SPECIFICATION

     dated 8 May 2002
1.0 Background

The purpose of this contract is to provide Space and Naval Warfare System Center San Diego, Airspace Systems Division Code D33 with the logistic, technical and engineering services that are essential to the performance of combat/weapon system support.   The combat/weapon systems supported under this contract are in various ship and shore configurations

1.1
SPECIFICATIONS 

This  specification and documentation referenced herein contain the requirements to obtain procurement and installation for Transient Voltage Surge Suppression for U. S. Naval Ship and Shore Facility applications.  Existing sensitive electronic equipment is experiencing part failure due to excessively high transient voltages.  The TVSS will be installed to absorb the transient voltages to protect the sensitive equipment.  

2.0
Scope 

This specification covers the requirements for Transient Voltage Surge Suppressors (TVSS) placed at interfaces between shipboard electrical power distribution systems and individual connected user equipment and distribution panels. The Transient Voltage Surge Suppressor (TVSS) to be furnished shall be suitable for use on existing shipboard and land based Navy electrical power systems. It shall be the contractors' responsibility to furnish equipment suitable and complete for the intended application. The equipment shall be designed, constructed, and tested per applicable regulations of  American National Standards Institute /Institute of Electrical & Electronics Engineers (ANSI/(IEEE), Underwriter Laboratories, Inc., National Electrical Manufacturers Association (NEMA), NEMA-4 (weatherproof enclosure), National Electrical Code, and applicable Military specifications and standards.  

3.0
Applicable Documents 

3.1
ASTM-F-1507-94  Standard Specification for Surge Suppressors for Shipboard Use

3.2
UL 1449 second edition (below 600 Volts)

3.3
MIL-STD-1399 Section 300A 

3.4
ANSI/IEEE C62.41 (Recommended Practice on Surge Voltage in Low-Voltage AC Power Circuits) 

3.5
ANSI/IEEE C62.45 (Guide on Surge Testing for Equipment Connected to Low-Voltage AC Power Circuits) 

3.6
ANSI/IEEE C84.1 (Electrical Power Systems and Equipment-Voltage Ratings)

3.7
MIL-S-90ID (lightweight shock testing)

3.8
MIL-STD-167/1 (vibration testing) 
3.9
NFPA-70 (National Electric Code, 1999)  

4.0
Technical Requirements

4.1
The TVSS for shipboard applications shall be in accordance with ASTM-F-1507 “Standard Specification for Surge Suppressors for Shipboard Use”, modified as follows:

(a)  The TVSS height, width and depth shall be no more than 12 inches. This is to accommodate space restraints found on shipboard applications.  

(b)  Performance requirements (ASTM-F-1507, Sect 7.1): Minimum life shall be 5,000 operations. Life Cycle Tests (ASTM-F-1507, Section 10.6 and MIL-STD-1399 Section 300A appendix A and B):  Number of applied voltage impulses and current impulses shall be 2,500 each Line to Line (L-L) and 2,500 each Line to Ground (L-G). Surges shall be supplied at 1000 volts for 120-volt applications and 2,500 volts for 480-volt applications. Impulses shall be applied at a rate of approximately 2 per minute.  Voltage spike waveform and current surges shall conform to the requirements of MIL-STD-1399 Section 300A with appendices.  The TVSS shall withstand Life Cycle Testing with zero failures and less than 5 percent (5%) degradation of any parameter. Should any failures occur, the Contractor shall take corrective action and restart the Life Cycle Test from the beginning. The TVSS must endure the application of at least 5000 spikes (2500 L-L and 2500 L-G) without failure.  

(c)  The TVSS shall require no more than one hour to install and test.  The installation time does not include the time required to install foundation or mounting studs.  The TVSS shall require minimal maintenance time to test and inspect.

(d) The TVSS internal components shall be fully encapsulated.  
4.1.1
The TVSS shall be one port, Class B, Type I per ASTM-F-1507.

4.1.2
The TVSS shall have the capability and proper ratings to limit excessive transient voltage excursions on the Power Distribution System at the point of interface to protect the user equipment against degradation or damage.  Fuses shall be incorporated in the TVSS and shall be properly coordinated to isolate TVSS from the power system in the event of TVSS failure.  The TVSS shall have a minimum life expectancy of twenty years, and include indicator lights to indicate that fuses and TVSS are operational.

4.1.3
The Transient Voltage Surge Suppressors (TVSS) shall be available in both three phase and single phase power configurations. The TVSS nominal operating voltages, frequencies and wiring configuration shall be:




Delta Configuration (ungrounded)

                          120VAC                          60Hz and 400Hz

                             450VAC                          60Hz and 400Hz




WYE Configuration (grounded or ungrounded)

                                   120VAC/208VAC             60Hz and 400Hz

4.1.4
The TVSS shall provide all modes of operation of protection (L-L, L-G, L-N, N-G).  L-N are applicably only to WYE-configured systems. 

4.1.5
 The TVSS maximum continuous operating voltage (rms), and let through voltage (at maximum current rating of 3000A), shall be (at a minimum).

	System
	Maximum Continuous 

Operating

Voltage (rms)
	ANSI/IEEE

(C62.41/C62.45) Let through voltage test (Cat B3/C1 Impulse)

6,000V, 3000A*

	120V
	150 L-L
	675 L-L

	
	150 L-G
	675 L-G

	480V
	550 L-L
	1750 L-L

	
	550 L-G
	1750 L-G

	120/208V
	275 L-L
	675 L-L

	
	150 L-G 

150 L-N

150 N-G
	675 L-G

675 L-N

675 N-G


*Manufacturer shall supply documentation of testing and compliance to all above described ANSI/IEEE C62-41, C62-45 Category B and C test results in their submittal package.  NOTE: No calculations may be submitted as a claim of compliance.

LET THROUGH VOLTAGE TESTS SHOULD BE CONDUCTED POWERED (DYNAMIC) PER ANSI/IEEE C62.45), POSITIVE POLARITY.  ALL VOLTAGES ARE PEAK ± 10%.  All tests are to be performed with 6 inch lead length per UL 1449, 90 degree phase angle voltages are measured from the positive peak of the sine wave to the positive peak of the surge.

4.1.6
The manufacturer shall be qualified to ISO 9001. 

4.1.7
The TVSS shall display the unit operational status using light emitting diodes or indicator lights.

4.1.8
The TVSS shall include a flanged mounting pattern, seam welded, to allow for mounting to welded studs on a wall or bulkhead.  

4.1.9
The TVSS shall be delivered inclusive of all shock mounts or other hardware and equipment necessary to ensure that, when installed, shall meet the requirements of the shock and vibration specifications set forth in MIL-S-901D and MIL-STD-167.

4.1.10
The TVSS shall be capable of handling input power frequencies between 50-420Hz.

4.1.11 
The TVSS connection method shall use internal wire clamping “ring type” terminal lugs. 

4.1.12
The TVSS shall have a minimum twenty (20) year full replacement warranty.  The warranty shall include complete failure analysis on each replaced TVSS device to be delivered to the specified Government point of contact.

4.2
Technical Data

4.2.1
Installation Drawings

The contractor shall provide TVSS installation drawings detailing mounting requirements. Contractor shall also provide installation data to support updating the ship electrical system schematics and wiring diagrams.  Drawing package must provide in detail all electrical and physical requirements and instructions for TVSS installation in shipboard or land based facilities. One set of final drawings, electrical schematics and wiring diagrams shall be forwarded for each unit.

4.2.2
Technical Manuals

The contractor shall provide technical manuals which contain system theory of operation, assembly and sub-assembly drawings, complete parts listing, complete Electrical Wiring and Schematic drawings, any troubleshooting practices or guidelines, recommended maintenance procedures and instructions, and manufacturer catalog data and technical data sheets for each unit delivered. The contractor supplied technical manual may be provided in a commercially acceptable format, and must enable the reader to identify any system components, assemblies or sub-assemblies, conduct troubleshooting, and perform all recommended maintenance practices.  A complete listing of any repair/spare parts required to support the TVSS, a list of any special tools required for the installation, removal, or repair of the TVSS shall be provided in the technical manual.  The manual shall also include periodic maintenance procedures for the TVSS to be performed by the Government.

