SECTION 16709 - TRANSIENT VOLTAGE SURGE SUPPRESSION

PART 1 – GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions of Division 1 specification sections apply to this section except where indicated in section 1.4 A.

1.2 DESCRIPTION

A. This section describes the materials and installation requirements for Transient Voltage Surge Suppression (TVSS) devices, also known herein as Surge Protective Devices (SPD’s), for the protection of AC electrical circuits and electronic equipment from the effects of lightning induced transients, other externally generated transients, and internally generated transients.

1.3
REFERENCE STANDARDS AND PUBLICATIONS

A. The specified SPD’s shall be designed, manufactured, tested, and installed to be in compliance with the most recently published editions of the following standards, practices, guides and codes:

1. C62.33-1982 (Reaff. 1994) IEEE Standard Test Specifications for Varistor Surge- Protective Devices (ANSI recognized)

2. C62.41-1991 IEEE Recommended Practice on Surge Voltages in Low-Voltage AC Power Circuits (ANSI recognized), Table 4, C3 and Table 8, High Exposure 10 x 1000.

3. C62.45-1992 IEEE Guide on Surge Testing for Equipment Connected to Low-Voltage AC Power Circuits (ANSI recognized)

4. 142-1982 IEEE Recommended Practice for Grounding of Industrial and Commercial Power Systems (IEEE Green Book) (ANSI recognized)

5. UL 1449 - Standard for Safety, Transient Voltage Surge Suppressors – 2nd Edition

6. UL 1283 Electromagnetic Interference Filters

7. NFPA 70 National Electric Code

8. NFPA 75 Standard for the Protection of Electronic Computer/Data Producing Equipment

9. NFPA 780 Lightning Protection Standard

10. Military Standard 220A

11. Federal Information Processing Standards 94 (FIPS PUB 94)

12. National Electrical Manufacturer’s Association LS-1, 1992 (& LS-2 draft)

1.4
MANUFACTURER QUALIFICATIONS

A. “V” Series, by Lightning Prevention Systems, Inc., shall be the basis of design. Products submitted shall comply with the specifications of the “V” Series Brand model type specified herein.  

B. Manufacturers requesting product approval must meet or exceed the written specification contained herein.  Manufacturers requesting approval must receive written verification of product acceptance from the specifying engineer 14 days prior to bid date by addendum.

1. Submit manufacturer’s certified test data indicating the ability of the product to meet or exceed requirements of this specification. Third party testing showing the product can withstand the manufacturer’s published surge current rating for multiple impulses must be submitted for approval consideration. 

C. All SPD’s for service entrance, distribution and branch circuit protection within a facility shall be provided by a single manufacturer.

1.5 WARRANTY

A. The SPD and supporting components shall be guaranteed by the manufacturer to be free of defects in material and workmanship for a period of 10 years from the date of substantial completion of service and activation of the system to which the suppressor is attached.

B. An SPD that shows evidence of failure or incorrect operation during the warranty period shall be repaired or replaced at no expense to the owner including labor and materials.  Since “Acts of Nature” or similar statements typically include the threat of lightning to which the SPD’s shall be exposed, any such clause limiting warranty responsibility in the general conditions of this specification shall not apply to this section.  The warranty shall cover the entire device, not just the modules.

C. The installation of an SPD in or on electrical distribution equipment shall in no way compromise or violate equipment listing, labeling, or warranty of the distribution equipment.

1.6 SUBMITTALS

A. The transient voltage surge suppression submittals shall include, but shall not be limited to, the following information:

1.
Data for each suppressor type indicating conductor sizes, conductor types, and connection configuration and lead lengths.

2. Manufacturer’s certified test data indicating the ability of the product to meet or exceed requirements of this specification as referred to under 1.3.A.2 and 1.4.B.1 & B.2.

3. Drawings, with dimensions, indicating SPD mounting arrangement and lead length configuration, and mounting arrangement of any optional remote diagnostic equipment and assemblies.

4. SPD wiring, bonding, and grounding connections shall be indicated on the wiring diagrams for each system.  Include installation details demonstrating mechanical and electrical connections to equipment to be protected.

PART 2 – PRODUCTS

2.1 PERFORMANCE

A. GENERAL

1. SPD’s shall be listed in accordance with UL 1449 Standard for Safety, Transient Voltage Surge Suppressors, 2nd Edition, and UL 1283, Electromagnetic Interference Filters.

2. There shall be seven modes of protection: 3-modes (Line-to-Ground), 3-modes (Line-to-Neutral), and 1-mode (Neutral-to-Ground) for a 3-phase, 4-Wire plus ground voltage system. (Line-to-Neutral-to-Ground is not an acceptable substitute for Line-to-Ground)

3. The service entrance and distribution/panelboard units shall be UL 1283 Listed as an electromagnetic interference filter.  Standardized insertion loss data shall be obtained utilizing MIL-STD E220A 50(-insertion loss methodology.  Minimum insertion loss shall be as follows:

	FREQUENCY [MHz]
	INSERTION LOSS [dB]

	0.1
	34

	1.0
	51

	10.0
	54

	100.0
	48


5.
Modular SPD’s shall use a separate path to building ground, the equipment safety ground is not to be used as a transient ground path.

6.
SPD’s shall be constructed using MOV based modules.  The SPD shall have a response time of less than one nanosecond with six inches or less of connected lead length for any individual protection mode.

7.
Each MOV contained within a current diversion module shall be individually fused (component level safety fusing).  For the assurance of safety purposes, this feature must be a standard design feature and not an optional feature of the product.  The individual component level fusing shall allow a reduction of protection rather than an automatic complete loss of protection.

8. The maximum continuous operating voltage (MCOV) of all components shall not be less than 125%. 

B.
SERVICE ENTRANCE PROTECTION

1. The SPD(s) for this location(s) shall be referred to as Lightning Arrestor.

2. The service entrance Lightning Arrestor shall meet or exceed the minimum performance criteria as follows:

a. The Lightning Arrestor shall be “LA” Series by Lightning Prevention Systems, Inc., (856-767-7806) model LA-600 Series” or “Approved Equal” as described in 1.4 B. of this section.

b. The Lightning Arrestor must be in compliance with Lightning Protection Standard UL96A  and listed under Lightning Protection Surge Arrestors OWHX.
c. The maximum surge current rating shall not be less than 410,000 Amps/phase.

c.
Lightning Arrestor mounted externally to Main Service Entrance Panel shall be provided with a dedicated three pole 60 amp circuit breaker of appropriate size, type, and AIC rating for the panel.

e.
Visual indication of proper Lightning Arrestor connection and operation shall be provided both on the modules and redundant on the front door of the enclosure.  The indicator lights shall indicate which phase as well as which module is operational.




f.
The enclosure type shall be rated NEMA 12 or NEMA 4X.

C.
DISTRIBUTION PANEL PROTECTION

1. The SPD(s) for this location(s) shall be referred to as [SPD Type 2] on project drawings.

2. The distribution panel TVSS equipment shall meet or exceed the minimum performance criteria as follows:

a. The SPD’s shall be “V” Series by Lightning Prevention Systems, Inc., model “DTK-VXX-B200 Series” or “Approved Equal” as described in 1.4 B. of this section.

b. The maximum surge current rating shall be a minimum of 200,000 Amps/phase.

c.
Visual Indication of proper SPD connection and operation shall be provided on the front panel of the enclosure.  The indicator lights shall indicate which phase is operational. 

d.
The enclosure type shall be rated as needed for location.

e.
The SPD shall be provided with the following diagnostic package:

(1) Audible Alarm

(2) Digital Surge Counter

(3) Dual LED Diagnostic Indicators (Green/Red)

(4) Form C Dry Contacts

(5) Push to Test Function

D. SUBPANEL PROTECTION

1. The SPD(s) for this location(s) shall be referred to as [SPD Type 3] on project drawings.

2. The distribution panel TVSS equipment shall meet or exceed the minimum performance criteria as follows:

a.
The SPD shall be “V” Series by Lightning Prevention Systems, Inc, model “DTK-B80 Series” or “Approved Equal” as described in 1.4 A. of this section.

b.
The maximum surge current rating shall be a minimum of 80,000 Amps/phase.

c.
SPD shall be a compact non-modular design.  The mounting position of the SPD shall allow a straight and short lead-length connection between the SPD and point of connection in the panelboard.

d.
Visual indication of proper SPD operation shall be easily viewed on the front panel of the enclosure.  The indicator lights shall indicate the presence of protection on each phase.

e.
The enclosure type shall have minimum rating of NEMA 1. 

PART 3 – EXECUTION

3.0 INSTALLATION

A. The installing contractor shall install the parallel SPD with short and straight conductors as practically possible. The contractor shall follow the SPD manufacturer’s recommended installation practice as found in the equipment installation manual. 


B. The installation shall apply to all applicable building construction codes.

END OF SECTION
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