DIVISION 26 - ELECTRICAL

Section 26 43 13 - Surge Protective Devices for Low-Voltage Electrical Power Circuits

READ THIS FIRST

Notice to the Design Engineer, please refer to the Port of Seattle, Facilities and Infrastructure standards for reference before editing this specification.  
This Project Spec Document may need additional modifications to suit your project. It is recommended that you proofread each section, paying attention to any “Notes” boxes such as this one--you should remove these “Notes” sections as you go. Also, do a search for all bracket characters “ [ ] “ as they are used to show you areas containing options or project specific details (you can use Microsoft Word’s Find feature {Ctrl-F} to jump to an open bracket “ [ “ character quickly). Again, these bracket characters should be removed.

It is important that every paragraph be numbered to allow for easy referencing. If you use the document’s built in styles and formatting your outline should be fine (turn on the formatting toolbar by going to View > Toolbars > Formatting). Most paragraphs will use the style “Numbered Material” and can be promoted (Shift) or demoted (Shift-Tab).

You should not have to manually enter extra spaces, carriage returns or outline characters such as A, B, C, or 1.01, 1.02; the formatting will do this for you. The entire document is 11 pt. Arial. If you paste items in, you may need to reapply the “Numbered Material” format.

PART 1   GENERAL

1.1 SUMMARY OF WORK
A. The extent and location of “Surge Protective Devices for Low-Voltage Electrical Power Circuits” Work is shown in the Contract Documents. This section includes transient voltage surge suppressors for low-voltage power, control, and sensitive electronic equipment.

1.2 GOVERNING CODES, STANDARDS AND REFERENCES
A. IEEE C62.41, “IEEE Guide for Surge Voltages in Low Voltage AC Power Circuits.”
B. IEEE C62.45, “IEEE Guide for Surge Suppressor Testing.”
C. NEMA Compliance: Comply with NEMA LS 1, “Low Voltage Surge Protective Devices.”
D. NETA ATS (International Electrical Testing Association) - Acceptance Testing Specifications for Electrical Power Distribution Equipment and Systems.  
E. NFPA 70 (National Fire Protection Association) - National Electrical Code.  

F. NFPA 75, “Protection of Electronic Computer/Data Processing Equipment”.  

G. UL 1283 “Electromagnetic Interference Filters”.  
H. UL 1449 listing requirements for “Transient Voltage Surge Suppressors”.  

1.3 SUBMITTALS

A. Submit materials data in accordance with of Section 01 33 00 - Submittals. Furnish manufacturers’ technical literature, standard details, product specifications, and installation instructions for all products.
B. Submittals shall include the following:
1. Product Data: For each type of product indicated include rated capacities, shipping, installed, and operating weights; furnished specialties, and accessories.  

2. Product Certificates: Signed by manufacturers of Surge Protective devices, certifying that products furnished comply with the following testing and labeling requirements:

a. UL 1283 certification.

b. UL 1449 listing and classification.

3. Field Test Reports. Written reports of tests specified in Part 3 of this section. Include the following:

a. Test procedures used.

b. Test results that comply with requirements.

c. Failed test results and corrective action taken to achieve requirements.

4. Maintenance Data: For Surge Protective devices to include in maintenance manuals specified in Division 1 General Requirements.
5. Warranties: Special warranties specified in this section.

1.4 QUALITY ASSURANCE
A. Source Limitations: Obtain suppression devices and accessories through one source from a single manufacturer.

Retain paragraph below to allow drawing details based on one manufacturer’s product to establish requirements and still allow competition. Revise to identify specific proprietary system or indicate on Drawings. Correlate with Division 1 General Requirements requirements.

B. Product Options: Drawings indicate size, dimensional requirements, and electrical performance of suppressors and are based on the specific system indicated. Other manufacturers’ products complying with requirements may be considered. Refer to Section 01 25 00 - Substitutions.

C. Listing and Labeling: Provide components, devices and accessories that are Listed and Labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to the Authority Having Jurisdiction, and marked for intended use for the location and environment in which they are installed.

D. IEEE Compliance: Comply with IEEE C62.41, “IEEE Guide for Surge Voltages in Low Voltage AC Power Circuits,” and test devices according to IEEE C62.45, “IEEE Guide for Surge Suppressor Testing.”

E. NEMA Compliance: Comply with NEMA LS 1, “Low Voltage Surge Protective Devices.”

F. UL Compliance: Comply with UL 1283, “Electromagnetic Interference Filters,” and UL 1449, “Transient Voltage Surge Suppressors.”

1.5 PROJECT CONDITIONS
A. Placing into Service: Do not energize or connect [service entrance equipment] [panelboards] [control terminals] [data terminals] to their sources until the surge protective devices are installed and connected.

Delete paragraph below if no existing utilities.

B. Existing Utilities: Do not interrupt utilities serving facilities occupied by the Port or others unless permitted under the following conditions and then only after arranging to provide temporary utility services according to requirements indicated:

Edit subparagraph below to suit Project.

1. Notify the Engineer not less than two days in advance of proposed utility interruptions.

2. Do not proceed with utility interruptions without Port’s written permission.

3. Coordinate with requirements specified in Section 01 50 00 - Temporary Facilities and Controls for temporary utilities

C. Service Conditions: Rate surge protective devices for continuous operation under the following conditions, unless otherwise indicated:

1. Maximum Continuous Operating Voltage: Not less than 115 percent of nominal system operating voltage.

2. Operating Temperature: 30 to 120°F (0 to 50°C).

3. Humidity: 0 to 85 percent, non-condensing.

4. Altitude: Less than 20,000 feet above sea level.

1.6 COORDINATION
Delete paragraph below if no field-installed suppressors.

A. Coordinate location of field-mounted surge suppressors to allow adequate clearances for maintenance.

B. Coordinate surge protective devices with aviation requirements.  
1.7 SPECIAL WARRANTY
Most manufacturers offer five-year extended warranties on their equipment. Some manufacturers of cord-connected, plug-in surge suppressors offer extended warranties that either repair or replace damaged equipment that is protected by the suppressor. Coordinate with Section 01 78 36 - Warranties and Bonds.  Facilities and Infrastructure requires 5 year minimum warranties.  
A. General Warranty: Special warranties specified in this Article shall not deprive Owner of other rights Owner may have under other provisions of the Contract Documents and shall be in addition to, and run concurrent with, other warranties made by Contractor under requirements of the Contract Documents.

B. Special Warranty: Written warranty, executed by manufacturer agreeing to repair or replace components of surge suppressors that fail in materials or workmanship within five years from date of Substantial Completion.

Delete below if equipment repair or replacement is not included.

C. Special Warranty for Plug-in Cord-Connected Surge Suppressors: Written warranty, executed by manufacturer agreeing to repair or replace electronic equipment connected to circuits protected by surge suppressors.

1.8 EXTRA MATERIALS
A. Spare and extra parts shall be identified for all products, but not provided. Include spare parts information in Operation and Maintenance Manuals
Include spare parts information in Operation and Maintenance Manuals.
Replaceable Protection Modules: One of each size and type installed.
PART 2   PRODUCTS
A.
If only one product is acceptable (single or sole source product), obtain an approved Competition Waiver and submit to the CPO Construction, Contract Administrator.  The language shall read as: “Manufacturer Name, Product # XXXXX, No Equal.”  Refer to CPO-6 Competition Waiver Policy for more information.

B.
If a Competition Waiver is not approved or more than one product is acceptable, this section must list a minimum of 2 products plus the language “Or Approved Equal,” along with salient characteristics.  Refer to CPO Construction’s Salient Characteristics Guidelines for more information.

2.1 MANUFACTURERS
A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

1. Manufacturers of a Broad Line of Suppressors:

a. Current Technology; subsidiary of Thomas & Betts; Division of ABB.
b. Cutler-Hammer; Division of Eaton.
c. Innovative Technology; Division of Eaton.
d. Square D Co.
e. Or Approved Equal.  
2.2 GENERAL REQUIREMENTS

A. Distribution class or better, sized appropriately for MCOV.

B. Electrochemical heat sink encapsulated.  
C. LED indicators.  
D. Alarm contacts for remote indication.  
E. UL 1449 listed.

F. Parallel configuration.

G. For main service and distribution panels, provide threshold suppression network filtering, voltage envelope clamping.

H. For branch circuit panels and sub panels serving electronic equipment, provide active tracking on ringwave transients.

I. Steel enclosures.

J. Copper bus.  
K. Visual annunciators shall continuously indicate normal and abnormal operation of TVSS equipment.

2.3 SERVICE ENTRANCE AND DISTRIBUTION PANEL SUPPRESSORS
Select one of two paragraphs and associated subparagraphs below. Modular units have field replaceable components.

A. Surge Protective Device Description: Non-modular type with the following features and accessories:

Retain required accessories from subparagraphs below.

1. LED indicator lights for power and protection status.

2. Audible alarm, with silencing switch, to indicate when protection has failed.

3. One set of dry contacts rated at 5A, 250V ac, for remote monitoring of protection status.

B. Surge Protective Device Description: Modular design with field-replaceable modules and the following features and accessories:

Retain required accessories from subparagraphs below and verify availability and compatibility of accessories with manufacturer.

1. Fuses rated at 200-kA interrupting capacity.

2. Fabrication using bolted compression lugs for internal wiring.

3. Integral disconnect switch.

4. Redundant suppression circuits.

5. Redundant replaceable modules.

6. Arrangement with copper busbars and for bolted connections to phase buses, neutral bus, and ground bus.

Select subparagraph above or below depending on service entrance equipment

7. Arrangement with wire connections to phase buses, neutral bus, and ground bus.

8. Red and green LED indicator lights for power and protection status.

9. Audible alarm, with silencing switch, to indicate when protection has failed.

10. One set of dry contacts rated at 5A and 250V ac, for remote monitoring of protection status. Coordinate with building power monitoring and control system.

11. Surge-event operations counter.

Select one of three protection levels in paragraph below. Retain 320 kA for high exposure and cost, 240 kA for medium exposure and cost, and 160 kA for low exposure and cost.

C. Peak Single-Impulse Surge Current Rating: [320] [240] [160] kA per phase.  
D. Connection Means: Permanently wired.

Delete nonapplicable systems and voltages from four paragraphs and associated subparagraphs below. Adjust clamping voltages to comply with Project conditions and verify compatibility of peak surge current rating and clamping voltage.

E. Protection modes and UL 1449 clamping voltage for grounded wye circuits with voltages of [480Y/277V] [208Y/120V] 3-phase, 4-wire circuits, shall be as follows:

1. Line to Neutral: [800V for 480Y/277V system] [400V for 208Y/120V system].
2. Line to Ground: [800V for 480Y/277V system] [400V for 208Y/120V system].
3. Neutral to Ground: [800V for 480Y/277V system] [400V for 208Y/120V system].
F. Protection modes and UL 1449 clamping voltage for 240/120V, single-phase, 3-wire circuits, shall be as follows:

1. Line to Neutral: 400V.

2. Line to Ground: 400V.

3. Neutral to Ground: 400V.

G. Protection modes and UL 1449 clamping voltage for 240/120V, 3-phase, 4-wire circuits, with high leg shall be as follows:

1. Line to Neutral: 400V, 800 V from high leg.

2. Line to Ground: 400V.

3. Neutral to Ground: 400V.

H. Protection modes and UL 1449 clamping voltage for voltages of 240, 480, or 600; 3-phase, 3-wire, delta circuits shall be as follows:

1. Line to Line: [2000V for 480V system] [1000V for 240V system].
2. Line to Ground: [2000V for 480V system] [1000V for 240V system].
2.4 PANELBOARD SUPPRESSORS
Select non-modular or modular design from one of two paragraphs and associated subparagraphs below. Modular units have field replaceable components.

A. Surge Protective Device Description: Non-modular type with the following features and accessories:

Retain required accessories from subparagraphs below.

1. LED indicator lights for power and protection status.

2. Audible alarm, with silencing switch, to indicate when protection has failed.

3. One set of dry contacts rated at 5A, 250V ac, for remote monitoring of protection status.

B. Surge Protective Device Description: Modular design with field-replaceable modules and the following features and accessories:

Retain required accessories from subparagraphs below and verify availability and compatibility of accessories with manufacturer.

1. Fuses rated at 200-kA interrupting capacity.

2. Fabrication using bolted compression lugs for internal wiring.

3. Integral disconnect switch.

4. Redundant suppression circuits.

5. Redundant replaceable modules.

6. Arrangement with wire connections to phase buses, neutral bus, and ground bus.

7. Red and green LED indicator lights for power and protection status.

8. Audible alarm, with silencing switch, to indicate when protection has failed.

9. One set of dry contacts rated at 5A, 250V, ac, for remote monitoring of protection status. Coordinate with building power monitoring and control system.

10. Surge-event operations counter.

Select one of three protection levels in paragraph below. Retain 160 kA for high exposure and cost, 120 kA for medium exposure and cost, and 80 kA for low exposure and cost.

C. Peak Single-Impulse Surge Current Rating: [160] [120] [80] kA per phase.

Delete nonapplicable systems and voltages from four paragraphs and associated subparagraphs below. Adjust clamping voltages to comply with Project conditions and verify compatibility of peak surge current rating and clamping voltage.

D. Protection modes and UL 1449 clamping voltage for grounded wye circuits with voltages of [480Y/277V] [208Y/120V], 3-phase, 4-wire circuits, shall be as follows:

1. Line to Neutral: [800V for 480Y/277V system] [400V for 208Y/120V system].
2. Line to Ground: [800V for 480Y/277V system] [400V for 208Y/120V system].
3. Neutral to Ground: [800V for 480Y/277V system] [400V for 208Y/120V system].
E. Protection modes and UL 1449 clamping voltage for 240/120V, single-phase, 3-wire circuits, shall be as follows:

1. Line to Neutral: 400V.

2. Line to Ground: 400V.

3. Neutral to Ground: 400V.

F. Protection modes and UL 1449 clamping voltage for 240/120V, 3-phase, 4-wire circuits, with high leg shall be as follows:

1. Line to Neutral: 400V, 800 V from high leg.

2. Line to Ground: 400V.

3. Neutral to Ground: 400V.

G. Protection modes and UL 1449 clamping voltage for voltages of 240, 480, or 600; 3-phase, 3-wire, delta circuits shall be as follows:

1. Line to Line: [2000V for 480V system] [1000V for 240V system].
2. Line to Ground: [1500V for 480V system] [800V for 240V system].
2.5 AUXILIARY PANEL SUPPRESSORS
A. Surge Protective Device Description: Unit type, panel-mounted design with the following features and accessories:

Retain required accessories from subparagraphs below.

1. LED indicator lights for power and protection status.

2. Audible alarm, with silencing switch, to indicate when protection has failed.

3. One set of dry contacts rated at 5A, 250V ac, for remote monitoring of protection status.

4. Arrangement with wire connections to phase buses, neutral bus, and ground bus.

5. Red and green LED indicator lights for power and protection status.

6. Audible alarm, with silencing switch, to indicate when protection has failed.

Select one of three protection levels in paragraph below. Retain 160 kA for high exposure and cost, 120 kA for medium exposure and cost, and 80 kA for low exposure and cost.

B. Peak Single-Impulse Surge Current Rating: [160] [120] [80] kA per phase.
Delete nonapplicable systems and voltages from four paragraphs and associated subparagraphs below. Adjust clamping voltages to comply with Project conditions and verify compatibility of peak surge current rating and clamping voltage.

C. Protection modes and UL 1449 clamping voltage for grounded wye circuits with voltages of [480Y/277V] [208Y/120V], 3-phase, 4-wire circuits, shall be as follows:

1. Line to Neutral: [800V for 480Y/277V system] [400V for 208Y/120V system].
2. Line to Ground: [800V for 480Y/277V system] [400V for 208Y/120V system].
3. Neutral to Ground: [800V for 480Y/277V system] [400V for 208Y/120V system].
D. Protection modes and UL 1449 clamping voltage for 240/120V, single-phase, 3-wire circuits, shall be as follows:

1. Line to Neutral: 400V.

2. Line to Ground: 400V.

3. Neutral to Ground: 400V.

E. Protection modes and UL 1449 clamping voltage for 240/120V, 3-phase, 4-wire circuits, with high leg shall be as follows:

1. Line to Neutral: 400V, 800V from high leg.

2. Line to Ground: 400V.

3. Neutral to Ground: 400V.

F. Protection modes and UL 1449 clamping voltage for voltages of 240, 480, or 600; 3-phase, 3-wire, delta circuits shall be as follows:

1. Line to Line: [2000V for 480V system] [1000V for 240V system].
2. Line to Ground: [1500V for 480V system] [800V for 240V system].
2.6 PLUG-IN SURGE SUPPRESSORS
A. Description: Non-modular, plug-in suppressors with at least four 15A, 120V ac, NEMA WD 6, Configuration 15-15R receptacles, suitable to plug into a NEMA WD 6, Configuration 15-15R receptacle; with the following features and accessories:

1. LED indicator lights for power and protection status.

2. LED indicator lights for reverse polarity and open outlet ground.

3. Circuit breaker and thermal fusing. When protection is lost, circuit opens and cannot be reset.

Select subparagraph above or below.

4. Circuit breaker and thermal fusing. Unit continues to supply power if protection is lost.

5. [Close-coupled direct plug-in] [Cord connected with 15-foot line cord].
6. Rocker-type on-off switch, illuminated when in the on position.

7. One RJ11/12C telephone line protector, suitable for modem connection. Maximum clamping voltage 220 peak on pins No.3 and 4.

Select one of three protection levels in paragraph below. Retain 33 kA for high exposure and cost, 26 kA for medium exposure and cost, and 13 kA for low exposure and cost.

B. Peak Single-Impulse Surge Current Rating: [33] [26] [13] kA per phase.
C. Protection modes and UL 1449 clamping voltage shall be as follows:

1. Line to Neutral: 475V.

2. Line to Ground: 475V.

3. Neutral to Ground: 475V.

2.7 ENCLOSURES
A. NEMA 250, with type matching the enclosure of panel or device being protected. NEMA 1 or 12.  
PART 3   EXECUTION

3.1 INSTALLATION OF SURGE PROTECTIVE DEVICES
Surge suppression equipment installed at factory as an integral part of the switchgear, switchboards, panelboards and auxiliary panels are preferred.

A. Install devices at service entrance on load side, with ground lead bonded to service entrance ground.

B. Install devices for panelboard and auxiliary panels with conductors between suppressor and points of attachment as short and straight as possible. Do not exceed manufacturer’s recommended lead length. Do not bond neutral and ground.

1. Provide multi-pole, 15A circuit breaker as a dedicated disconnect for the suppressor, unless otherwise indicated.

3.2 CONNECTIONS
UL 486A pertains to copper, and UL 486B pertains to aluminum connections.

A. Tighten electrical connectors and terminals according to manufacturer’s published torque-tightening values. If manufacturer’s torque values are not indicated, use those specified in UL 486A and UL 486B.

3.3 IDENTIFICATION
A. Identify surge suppressors according to Section 26 05 53 - Electrical Identification.
3.4 FIELD QUALITY CONTROL
Delete paragraph and subparagraph below if factory-authorized service representative is not required.

A. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect field-assembled components and equipment installation, including piping and electrical connections. Report results in writing.

1. Verify that electrical wiring installation complies with manufacturer’s installation requirements.

B. Testing: Perform the following field quality-control testing:

1. After installing surge protective devices, but before electrical circuitry has been energized, test for compliance with requirements.

2. Complete startup checks according to manufacturer’s written instructions.

3. Perform each visual and mechanical inspection and electrical test stated in NETA ATS, Section 7.19. Certify compliance with test parameters.

C. Repair or replace malfunctioning units. Retest after repairs or replacements are made.

3.5 DEMONSTRATION
A. Engage a factory-authorized service representative to train Port maintenance personnel to adjust, operate, and maintain surge protective devices.

1. Train Port’s maintenance personnel a minimum of two hours on procedures and schedules for maintaining suppressors.

2. Review data in maintenance manuals. Refer to [Section 01 78 23.13 - Aviation Operations and Maintenance Documentation] [Section 01 78 23.13b – Seaport Operations and Maintenance Documentation].  
3. Schedule training with Port with at least seven days’ advance notice.

3.6 OPERATION AND MAINTENANCE MANUALS
A. Comply with [Section 01 78 23.13 - Aviation Operations and Maintenance Documentation] [Section 01 78 23.13b – Seaport Operations and Maintenance Documentation] and Part 1 of this specification.

PART 4   MEASUREMENT AND PAYMENT

4.1 GENERAL
A. No separate measurement or payment will be made for the Work required by this section. The cost for this portion of the Work will be considered incidental to, and included in the payments made for the applicable bid items in the [Schedule of Unit Prices] [Lump Sum price bid for the Project].

End of Section
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