SPECIFICATION GUIDE

SURGE PROTECTIVE DEVICES
PART 1 -  GENERAL

1.01 SUMMARY

A. The following are the minimum requirements of Surge Protective Devices (SPDs) for installations on low-voltage electrical distribution systems.

1.02 RELATED DOCUMENTS

A. UL 1449 3rd Edition  

B. UL 1283

C. CSA C22.2

D. ANSI / IEEE C62.41.1 

E. ANSI / IEEE C62.41.2

F. ANSI / IEEE C62.45

G. ANSI / IEEE C62.62

H. IEEE 1100 – 2005 (Emerald Book)

I. NEMA LS-1 1992 (R2000)

J. NFPA 70 (National Electrical Code - Article 285)

K. MIL-STD-220B

1.03 SUBMITTALS

A. Provide  line-by-line compliance with detailed exception/deviation statements for all applicable provisions of this specification.

B. Submittals shall include the following published data and/or reports:

1. Electrical ratings and performance characteristics for each model type.

2. Mechanical scaled drawings including dimensional data.

3. Installation, Operation and Maintenance (IOM) manual with pre-startup, detailed wiring, connection and power source configuration diagrams and instructions.

4. Submit proof of UL 1449 compliance with authorization to place the UL “Listed” product mark by Underwriters Laboratories Inc.  

5. Certified 3rd party test report from an NVLAP accredited laboratory, demonstrating 8/20us Single Impulse Surge Current performance at the listed surge (kA) rating including all fusing.   Tested per mode, with less than 10% deviation from initial clamping performance.

PART 2 -  PRODUCTS

2.01 ACCEPTABLE MANUFACTURERS

A. General Electric.

1. TR7000 Series (Service Entrance Locations)

2. TR5000 Series (Branch Panel Locations)

B. Other manufacturers' products of equivalent quality, dimensions and operating features may be acceptable, at the Engineer's discretion; provided they comply with all requirements specified or indicated in these contract documents.

C. Manufacturers shall have fifteen years of continuous experience in the design, manufacture and application of surge protective devices.

2.02 GENERAL REQUIREMENTS

A. SPDs shall be UL 1449 3rd Edition Listed for Type 2 locations.

B. SPDs shall be of a solid-state, bi-directional voltage limiting design, using Metal Oxide Varistors (MOVs)as suppression components.  Devices that use spark gaps, gas tubes, rectifiers, silicon diodes or selenium cells shall not be accepted.

C. SPDs shall utilize high-energy ( > 40mm) MOVs that are protected by a combination of thermal fuses and 8x20us surge rated fuses.  Designs that include high component count arrays of electronic grade MOVs ( < 40mm) are not allowed.

D. Devices employing per mode or per phase modular design shall provide proof of testing as a complete assembly to the Maximum Single Impulse and Repetitive Surge Current ratings.  Subordinate modules or arrays shall not be tested in a stand-alone configuration for the purpose of calculating theoretical ratings of a full protection mode

E. Suppression circuits or components shall not be encapsulated with epoxy based potting compound.  Fuse grade silica shall be the only acceptable encapsulant for SPD designs.

F. SPDs designs that use current limiting fuses in the surge path shall be fully tested as a complete unit for Maximum Single Impulse Surge Current withstand.  Per the requirements of IEEE C62.62, paragraph 7.3, fuses shall neither be removed nor bypassed for this test.  

G. Devices that rely on the electrical panel’s main circuit breaker or fuse to interrupt fault currents resulting from a failed suppression component are not allowed.
H. Surge paths integral to the SPD suppression component array shall be of low impedance, planar copper and shall not include round wire or cabling.  

I. Plug-in type suppression modules shall not be used.

2.03 SERVICE ENTRANCE AND DISTRIBUTION PANEL LOCATIONS

A. Environmental Requirements

1. Operating Temperature

-40O to +65OC

2. Surface Temperature

Less than 55OC

3. Operating Altitude


0 – 12,000 ft.

4. Humidity



0 – 95% non-condensing

5. Audible Noise


None

B. Electrical Requirements

1. Maximum Continuous Operating Voltage (MCOV) shall be rated for 115% of nominal system voltage.  TVSS for 120/208-240 voltage systems shall be rated for 125% of nominal system voltage.

2. SPDs shall be specified for use on 50/60 Hz systems.

3. NEC / UL 1449 Short Circuit Current Rating (SCCR)

a. Devices shall be UL certified and marked for use on electrical power systems with available fault currents up to 200,000 symmetrical amperes. 

4. Protected Modes

a. SPDs for WYE systems:  


L-N, L-G, N-G, L-L

b. SPDs for Delta systems:


L-G, L-L

C. Single Impulse Surge Current Rating

1. The minimum IEEE C62.41, 8x20us surge current capacity with less than 10% deviation in pre-test clamping performance shall be:

a. [125] [150] [200] or [300] kA per mode for Service Entrance applications.

b. [65] [80] or [100] kA per mode for Distribution Panel applications.
c. Devices shall be rated equally on all modes.
D. Repetitive Surge Current Capacity

1. The SPD shall be life cycle tested, demonstrating the ability to survive a minimum number of repetitive surges based on an IEEE C62.41.2, category C High Exposure, 10kV / 10kA, 8x20us wave with less than 10% deviation in performance.

a. 20,000 impulses for Service Entrance applications.

b. 5,000 impulses for Distribution Panel applications.
2. The SPD shall also survive a minimum number of IEEE C62.41.2, 10x1000us Long Wave with less than 10% deviation in performance.

a. 5000 impulses of 10x1000us / 4kA for Service Entrance applications.

b. 5000 impulses of 10x1000us / 2kA for Distribution Panel applications.

E. UL Voltage Protection Ratings (VPR)

1. The UL assigned VPR shall not exceed the following levels:

a. 120 / 208-240 volt model types: 
 900V  L-N, L-G, N-G 1200V L-L

b. 277/480 volt model types:

1500V L-N, L-G, N-G 2000V L-L

c. 347/ 600 volt model types:

1500V L-N, L-G, N-G 2500V L-L


d. 480 volt delta model types:

1800V L-G,  
         3000V L-L


F. UL Nominal Discharge Current Rating
(In)

1. The UL assigned Nominal Discharge Current Rating shall be no less than:

a. 20kA

G. EMI/RFI Filtering

1. The SPD shall be provided with an EMI/RFI filter capable of attenuating frequency disturbances that are induced on the 60Hz AC sine wave.  The maximum attenuation of the TVSS/Filter shall be –44db between 10kHz and 100Mhz using MIL-STD-220B insertion loss test method.



H. Standard Diagnostic Features

1. Provide the following diagnostic features:

a. Digital LCD transient surge event counter with manual reset.

b. Lithium powered battery back up for LCD counter.

c. Per phase, green LED status indicators.

d. Red LED alarm status indicator.

e. Audible alarm with push to test and disable features.

f. Remote monitoring capability with two form C dry type contacts. NO and NC provided, rated 125V, 2A min.

I. Accessories

1. SPD shall be installed via a dedicated 60A branch circuit breaker.

J. Enclosure

1. SPDs shall be housed in a steel, stainless steel, or fiberglass enclosure.  Plastic enclosures are unacceptable.

2. NEMA Enclosure options shall be as specified, rated:

a. [Type 1]  [Type 12]  [Type 4] or [Type 4X].

3. Enclosures shall come equipped with a hinged door for ease of inspection and maintenance.

2.04 BRANCH PANEL LOCATIONS

A. Environmental Requirements

1. Operating Temperature

-40O to +65OC

2. Surface Temperature

Less than 55OC

3. Operating Altitude


0 – 12,000 ft.

4. Humidity



0 – 95% non-condensing

5. Audible Noise


None

B. Electrical Requirements

1. Maximum Continuous Operating Voltage (MCOV) shall be rated for 115% of nominal system voltage.  SPDs for 120/208-240 voltage systems shall be rated for 125% of nominal system voltage.

2. SPDs shall be specified for use on 50/60 Hz systems.

3. NEC / UL 1449 Short Circuit Current Rating (SCCR)

a. Devices shall be UL tested and marked for use on electrical power systems with available fault currents up to 65,000 symmetrical amperes. 

4. Protected Modes

a. Grounded WYE systems:  

L-N, L-G, N-G, L-L

b. Delta systems:


L-G, L-L

C. Single Impulse Surge Current Rating

1. The minimum IEEE C62.41, 8x20us surge current capacity with less than 10% deviation in pre-test clamping performance shall be:

a. [25] [50] or [65] kA per mode.

D. Repetitive Surge Current Capacity

1. The SPD shall be life cycle tested, demonstrating the ability to survive a minimum number of repetitive surges based on an IEEE C62.41.2, category C High Exposure, 10kV / 10kA, 8x20us wave with less than 10% deviation in performance:

a. 3,500 impulses

E. UL Voltage Protection Ratings (VPR)

1. The UL assigned VPR shall not exceed the following levels:

a. 120 / 208-240 volt model types: 
1000V  L-N, L-G, N-G 1500V L-L

b. 277/480 volt model types:

1500V L-N, L-G, N-G 2500V L-L

c. 347/ 600 volt model types:

1500V L-N, L-G, N-G 2500V L-L


d. 480 volt delta model types:

1800V L-G,  
        4000V L-L


F. UL Nominal Discharge Current Rating
(In)

1. The UL assigned Nominal Discharge Current Rating shall be no less than:

a. 10kA

G. Standard Diagnostic Features

1. Provide the following diagnostic features:

a. Green LED status indicators.

b. Two form C dry type contacts for remote monitoring. NO and NC provided, rated 125V, 2A min.

H. Accessories

1. The SPD shall be installed on a dedicated 30A branch circuit breaker.

I. Enclosure

1. The SPD shall be housed in a steel NEMA type 12 enclosure.  Plastic enclosures are unacceptable.

PART 3 -  EXECUTION

3.01 INSTALLATION

A. The installing contractor shall install the SPD with short and straight conductors as practically as possible.  The contractor shall twist the SPD input conductors together to reduce input conductor inductance.  The contractor shall follow the SPD manufacturer's recommended installation practices and comply with all applicable electrical and safety codes.

3.02 FIELD QUALITY CONTROL

A. After installation of the SPD, prior to energizing, complete all system startup checks per the manufacturers written instructions.

B. Perform visual and mechanical inspection.  Verify that electrical wiring installation complies with manufacturer’s installation requirements.

3.03 WARRANTY

A. Manufacturer shall provide a 5-year warranty against failure or workmanship defects when installed in compliance to the manufacturer’s written installation instructions, UL listing requirements and the National Electrical Code.

END OF SECTION
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