SECTION 26 4300
Surge Protective Devices 
************************************************************************************************************

LANL MASTER SPECIFICATION

Available online at http://engstandards.lanl.gov.

This template must be edited for each project. In doing so, specifier must add job-specific requirements. Brackets are used in the text to indicate designer choices or locations where text must be supplied by the designer. Once the choice is made or text supplied, remove the brackets. The specifications must also be edited to delete specification requirements for processes, items, or designs that are not included in the project -- and specifier’s notes such as these. To seek a variance from requirements in the specifications that are applicable, contact the Engineering Standards Manual Electrical POC. Please contact POC with suggestions for improvement as well.

When assembling a specification package, include applicable specifications from all Divisions, especially Division 1, General requirements.

Specification developed for ML-4 projects. For ML-1, 2, and 3 applications, additional requirements and independent reviews should be added if increased confidence in procurement or execution is desired; see ESM Chapter 1 Section Z10 Specifications and Quality Sections.
***********************************************************************************************************
***********************************************************************************************************

This Section supersedes both LMS Section 26 4123 – Lightning Protection Surge Arresters and Suppressors and LMS Section 26 4313 - Transient-Voltage Suppression for Low-Voltage 
Electrical Power Circuits. This revision is to correlate with ANSI/UL 1449 – UL Standard for Safety for Surge Protective Devices, 3rd Edition and Article 285 in the National Electrical Code. Lightning protection surge arresters and transient voltage surge suppressors essentially have been combined into one category.
***********************************************************************************************************

PART 1 GENERAL

***********************************************************************************************************

Edit the following article to match Project requirements. Delete materials not applicable to Project.

***********************************************************************************************************

1.1 SECTION INCLUDES

A. Type 1 surge protective devices (SPDs) for the protection of electrical power circuits not exceeding 1000 V.
B. SPDs for the protection of signal, data, antenna, and control lines.
1.2 LANL Performed Work

A. None

1.3 SUBMITTALS

Submit the following: 

A. Catalog Data: Submit catalog data describing SPDs. Include data substantiating that proposed products comply with specified requirements.  
B. Certifications: For Type 1 SPDs submit UL 1449 Third Edition listing certification showing:

1. Short Circuit Current Rating (SCCR)

2.  Voltage Protection Ratings (VPRs) for all modes

3.  Maximum Continuous Operating Voltage rating (MCOV)

4. Nominal discharge current rating (In)

5. Type 1 Device Listing

C. Electrical Diagrams: Submit internal wiring diagram for each Type 1 SPD illustrating all modes of protection, all field connections, and manufacturer’s recommended wire and circuit breaker sizes.

D. Installation Instructions: Submit manufacturer’s installation instruction manual. 
E. Operation and Maintenance Data: Submit manufacturer’s operation and maintenance instructions. 

F. Samples: Upon request, submit an un-encapsulated but complete Type 1 SPD for visual inspection; proprietary technology included.  MOV type & quantity shall reflect kA ratings on catalog data.
G. Shop Drawings: Submit drawings detailing dimensions and weight of each individual Type 1 SPD intended for mounting external to an electrical assembly.
H. Warranty: Submit a warranty, mutually executed by the SPD manufacturer and the subcontractor, agreeing to replace SPDs that fail in materials or workmanship within five years, beginning on the date of LANL acceptance. This warranty is in addition to, and not a limitation of, other rights and remedies LANL may have under the Subcontract Documents.
1.4 QUALITY ASSURANCE

A. Comply with the National Electrical Code (NEC) and NFPA 780 – Standard for the Installation of Lightning Protection Systems for components and installation.

B. Provide SPDs that are listed by a Nationally Recognized Testing Laboratory (NRTL) for the application, installation condition, and the environment in which installed. Listing standard shall be the following as applicable:
1. ANSI/UL 1449 – Standard for Safety for Surge Protective Devices, 3rd Edition.
2. UL 497B – Standard for Safety for Protectors for Data Communications and Fire Alarm Circuits.
3. UL 497C – Standard for Safety for Protectors for Coaxial Communications Circuits.
C. Manufacturer shall maintain an ISO 9001 or 9002 certification.

D. Provide SPDs suitable for use at a nominal altitude of 7500 ft.

1.5 Receiving, Storing and Protecting
A. Receive, store, protect, and handle products according to the manufacturer’s instructions and NECA 1 Standard Practices for Good Workmanship in Electrical Construction.

PART 2 PRODUCTS

2.6 PRODUCT OPTIONS AND SUBSTITUTIONS

A. Alternate products may be accepted; follow Section 01 2500.

***********************************************************************************************************

Edit the following article to match Project requirements. Delete materials and systems not applicable to Project.

***********************************************************************************************************

2.7 Type 1 SPD

A. Provide Type 1 SPD that is NRTL labeled to UL 1449 3rd Edition. 

B. Type 1 SPD shall have a UL 1449 3rd Edition Short Circuit Current Rating (SCCR) not less than the following:

System Voltage
Circuit Size
Minimum SCCR

480Y/277
Any
200 kA, 

480 Delta
Any
200 kA,
208Y/120
Greater than 400 A
200 kA,

208Y/120
400 A and less
100 kA,
120/240
Any
100 kA.
C. SPD shall be suitable for use without external or supplemental overcurrent protection.  Every suppression component of every mode shall be protected by internal overcurrent and thermal over-temperature controls.  SPDs relying upon external or supplementary overcurrent protection will not be considered.
D. SPD shall have a UL 1449 3rd Edition nominal discharge current rating (In) of not less than 20 kA.
E. Suppression components shall be thermally-protected 32 mm or larger metal-oxide varistors (MOVs).
F. Type 1 SPD minimum surge current capability (single pulse rated) per phase shall be as indicated for the following applications:

1. Service Equipment or Transfer Switch: 
System Voltage
Equipment Size
Minimum Surge Current Capability 
480Y/277
Any
240 kA, 

480 (ungrounded)
Any
240 kA,

208Y/120
Greater than 400 A
240 kA,

208Y/120
400 A and less
100 kA,

120/240
Any
100 kA.

2. Panelboards and MCCs that serve one or more electrical circuits that leave the structure to supply another structure and the conductors extend more than 100 feet: 
System Voltage
Minimum Surge Current Capability 

480Y/277
150 kA, 

480 (ungrounded)
150 kA,

208Y/120
100 kA,

120/240
100 kA.

3. Panelboards and MCCs that serve one or more electrical circuits that leave the structure to supply equipment that is exposed to lightning (e.g. roof mounted HVAC equipment, parking lot lighting): 
System Voltage
Minimum Surge Current Capability 

480Y/277
150 kA, 

480 (ungrounded)
150 kA,

208Y/120
100 kA,

120/240
100 kA.

4. Panelboards and MCCs that serve internal branch circuits that power electronic equipment (e.g. computers, adjustable frequency drives, telecommunications equipment, and laboratory equipment): 100 kA 
G. Type 1 SPD shall provide surge current paths for at least the following modes of protection: 

1. L-N, L-G, and N-G for Wye-connected systems;
2. L-L, L-G in Delta-connected systems.
H. Type 1 SPD UL 1449 3rd Edition Voltage Protection Rating (VPR) shall not exceed the following:

System Voltage
  L-N
  L-G
  L-L
  N-G
480Y/277
1200V
1200V
2000V
1200V 
480 (ungrounded)
   ---
1800V
2000V
   --- 

208Y/120
 700V
 700V
1200V
 700V

120/240
 700V
 800V
1200V
 700V

I. UL 1449 3rd Edition Maximum Continuous Operating Voltage (MCOV) rating shall be not less than the following:

System Voltage
Allowable System Voltage Fluctuation (%)
MCOV

480Y/277
15%
320V
480 (ungrounded)
15%
550V
208Y/120
25%
150V

120/240
25%
150V

J. Type 1 SPD shall include not less than the following monitoring and diagnostic features that report the protection status of the SPD:
1. One green LED indicator per phase and one red service LED.  
2. For Type 1 SPD with a surge current capacity greater than 100 kA provide an audible alarm with on/off silence function, and one set of NO/NC dry contacts that change state under any fault condition.
***********************************************************************************************************

Edit the following article to match Project requirements; delete article if not applicable. SPDs that are integrated within the protected electrical equipment (e.g. switchgear, switchboards, panelboards, motor control centers, busway plugs, and automatic transfer switches) will usually exhibit better performance and reliability than externally mounted SPDs. However, such integration requires coordination of this Section with the specification sections for the particular equipment items.
***********************************************************************************************************

K. Where indicated on the Drawings or specified in other Sections, provide Type 1 SPDs that are factory installed and integrated within the protected electrical [switchgear,] [switchboards,] [panelboards,] [motor control centers,] [busway plugs,] [and] [automatic transfer switches]. 
***********************************************************************************************************

Edit the following article to match Project requirements; delete article if not applicable. SPDs that are mounting external to the protected electrical assembly will usually exhibit degraded performance compared to SPDs that are integrated within electrical equipment. This is due to the added impedance of the longer interconnecting conductors. In addition, the design must provide space immediately adjacent to the enclosure of each protected equipment item so the length of the interconnecting conductors will be as short as possible.
***********************************************************************************************************

L. Provide each individual SPD intended for mounting external to the electrical assembly with a NEMA enclosure that is suitable for the installation location and environment.

1. NEMA 1, 12, 3R, and 4 enclosures shall be constructed of powder-coated steel.

2. NEMA 4X enclosures shall be constructed of polycarbonate or Type 304 stainless steel.

M. Provide Type 1 SPD with an integral disconnect switch when a 3-pole circuit breaker is not available for connecting the SPD to the protected bus.
N. Each Type 1 SPD shall pass the manufacturing and production line tests required in UL 1449 3rd Edition.

O. Manufacturers: 
1. Advanced Protection Technologies:

· Surge Current Capability over 100 KA: “XAS” series,
· Surge Current Capability 100 KA or less: “XDS” series.
2. Eaton:

· Surge Current Capability over 100 KA: “SPD” series,
· Surge Current Capability 100 KA or less: “CVX100” series.
3. Siemens:

· Surge Current Capability over 100 KA:  “TPS3 01,” TPS3 05”, “TPS3 06,” “TPS3 12.”
· Surge Current Capability 100 KA or less: “TPS3 11.”
4. Square D:

· Surge Current Capability over 100 KA: “IMA” and “EMA” series.
· Surge Current Capability 100 KA or less: “IMA” and “EMA” series.
*************************************************************************************************************

Edit the following article to match Project requirements. Delete materials not applicable to Project.

*************************************************************************************************************

2.8 SPD FOR signal, data, Antenna, and control lines

A. Provide SPDs suitable for the protection of signal, data, antenna, and control lines.

1. Select SPDs with consideration for aspects such as the frequency, bandwidth, voltage, and current of the signal, data, antenna, or other communications lines and to ensure that insertion losses introduced by the surge protective devices are within acceptable operational limits.

2. Coordinate selection of SPDs for signal, data, antenna, and control lines with owner of equipment that is served by the lines.

B. Provide SPDs for of signal, data, and control lines that provide both common mode and differential mode protection.

C. Provide SPDs for signal, data, control, and alarm lines. 

1. Devices shall be listed in accordance with UL 497B.
2. Provide devices with ratings and connectors as required by the application.

3. Manufacturer: Phoenix Contact, EDCO, MCG Electronics

D. Provide coaxial SPDs for antenna and RF signal lines. 

1. Devices shall be listed in accordance with UL 497C. 

2. Provide devices with ratings and connectors as required by the application. 

3. Provide bulkhead plates and low-impedance paths to ground where antenna cables enter the structure. 

4. Manufacturers: TII Network Technologies, Inc, Cable Innovations, PolyPhaser

PART 3 EXECUTION

3.9 EXAMINATION

A. Verify mounting area is ready for SPDs.

B. Verify that circuit rough-in is at correct location.

3.10 INSTALLATION 

A. Install SPDs where indicated on the Drawings or specified below and according to the manufacturer's instructions, NFPA 780, and the National Electrical Code. Have the manufacturer’s installation instructions available at the construction site.
**********************************************************************************************************

Edit article to match Project requirements. Delete materials or systems not applicable to Project.

**********************************************************************************************************

B. Service Entrance Equipment: 
1. Install a Type 1 SPD that is [factory installed and integrated into] [individually mounted immediately adjacent to] each low-voltage service equipment.

2. Connect SPD on the load side of the service entrance disconnecting means.
3. Provide a dedicated 3-pole 60 A circuit breaker in the service equipment as the SPD interface device. Locate the circuit breaker in the immediate proximity of the SPD.
4. [Where an individual external SPD is to be connected to existing service entrance equipment, and a dedicated 3-pole 60 A circuit breaker is not available at a suitable location, provide the SPD with an integral disconnect switch.]
**********************************************************************************************************

Edit article to match Project requirements. Delete materials or systems not applicable to Project.

**********************************************************************************************************

C. Automatic Transfer Switch: 

1. Install an individual Type 1 SPD mounted immediately adjacent to each automatic transfer switch that is connected to an outdoor generator.

2. Connect SPD on the emergency side of the automatic transfer switch.
3. Provide SPD with an integral disconnect switch.

**********************************************************************************************************

Edit article to match Project requirements. Delete materials or systems not applicable to Project.

**********************************************************************************************************

D. Power Panelboard or Motor Control Center:

1. Install a Type 1 SPD that is [factory installed and integrated into] [individually mounted immediately adjacent to] each power panelboard or motor control center that serves electronic equipment (e.g. computers, adjustable frequency drives, and laboratory equipment).
2. Install a Type 1 SPD that is [factory installed and integrated into] [individually mounted immediately adjacent to] each power panelboard or motor control center that serves one or more electrical circuits that leaves the structure to supply another structure and the conductors extend more than 100 feet.
3. Install a Type 1 SPD that is [factory installed and integrated into] [individually mounted immediately adjacent to] each power panelboard or motor control center that serves one or more electrical circuits that leaves the structure to supply equipment that is exposed to lightning (e.g. roof mounted HVAC equipment, parking lot lighting).
4. Provide a dedicated 3-pole 30 A circuit breaker in the panelboard or MCC as the SPD interface device. Locate the circuit breaker in the immediate proximity of the SPD
E. Connect Type 1 SPDs to protect each ungrounded (phase) and grounded (neutral) conductor.

**********************************************************************************************************

Edit article to match Project requirements. Delete materials or systems not applicable to Project.

**********************************************************************************************************

F. Install UL 497B listed SPD for each for signal, data, control, and alarm line that enters the structure or exits the structure to serve external detached equipment or other detached structures. Where such signal, data, control, and alarm circuits are longer than 100 ft install UL 497B listed SPD at both ends of the circuit.

**********************************************************************************************************

Edit article to match Project requirements. Delete materials or systems not applicable to Project.

**********************************************************************************************************

G. Install UL 497C listed coaxial SPD for each for antenna and RF signal line that enters the structure or exits the structure to serve external detached equipment or other detached structures. Where such antenna and RF signal circuits are longer than 100 ft install UL 497C listed coaxial SPD at both ends of the circuit.

H. Install each SPD so it will be accessible for inspection and maintenance and so the condition monitoring indicator will be visible without requiring the removal of cover plates.
I. Install SPDs in a manner that will not limit the use of through-feed lugs, sub-feed lugs, or sub-feeder circuit breakers in panelboards.
J. Install each SPD with minimum possible conductor length and a maximum conductor length of 18 inches. 
1. Twist conductors tightly together and keep runs as straight as possible with no sharp bends or kinks.
2. Rearrange circuit breakers in the protected equipment as required to minimize conductor length to the SPD. 
K. Provide low-impedance grounding for SPDs.

1. Use approved means to make connections from the SPD to the point where the electrical power system grounded conductor is bonded to the grounding electrode conductor. 
2. If the SPD is more than 20 ft away from the electrical system bonding point, make one or more supplementary grounding electrode connections at the surge protective device location. Use the building “main grounding electrode ground bar”, “main grounding electrode ground bar extensions”, effectively grounded building structural steel, and grounded water pipes as supplementary grounding electrodes.
3. Do not use a lightning protection system down conductor to ground an SPD. 

3.11 Field Quality Control
A. Provide final protection and maintain conditions to ensure that coatings and finishes are without damage or deterioration at final inspection.

B. Repair damage to paint finishes with matching touch-up coating recommended by the manufacturer.

C. Verify that each SPD is correctly connected and that all condition monitoring indicators operate properly.
D. Verify mechanical integrity of each conductor connection.

E. Verify correct grounding of each SPD.

END OF SECTION

****************************************************************************************************

Do not delete the following reference information.

****************************************************************************************************

FOR LANL USE ONLY

This project specification is based on LANL Master Specification Section 26 4300 Rev. 0, dated June 6, 2011.
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