Surge protective devices (SPDs)

low voltage AC integrated Surge PROTECTION FOR ELECTRICAL DISTRIBUTION SYSTEMS

section 26 43 13A

26 43 13A Surge Protective Devices (SPD) for Low-Voltage Electrical Power Circuits 
Integrated units
low voltage AC Surge PROTECTION FOR ELECTRICAL DISTRIBUTION SYSTEMS

PART 1 GENERAL

1.01 SCOPE

The Contractor shall furnish and install the Surge Protective Device (SPD) equipment having the electrical characteristics, ratings, and modifications as specified herein and as shown on the contract drawings. To maximize performance and reliability and to obtain the lowest possible let-through voltages, the ac surge protection shall be integrated into electrical distribution equipment such as switchgear, switchboards, panelboards, busway (integrated within bus plug), or motor control centers (MCC). Refer to related sections for surge requirements in:

1.02 RELATED SECTIONS

1. Section 16426A – Metal Enclosed Draw out Switchgear (Magnum DS) – Low Voltage

2. Section 16426B – Metal Enclosed Draw out Switchgear (DSII) – Low Voltage 

3. Section 16428 – Switchboards – Low Voltage (Compartmentalized Feeders – Pow-R-Line i)

4. Section 16429 – Switchboards – Low Voltage (Group Mounted Feeders – Pow-R-Line C)

5. Section 16431 – Switchboards – Low Voltage (Commercial Metering)

6. Section 16466 – Busway – Low Voltage

7. Section 16470 – Panelboards

8. Section 16482A & B – Motor Control Centers – Low Voltage (Freedom and Advantage)
1.03 REFERENCES

1. SPD units and all components shall be designed, manufactured, and tested in accordance with the latest applicable standards

A.  ANSI/UL 1449 4th Edition or later

B. ANSI/UL 1283 5th Edition or later (Type 2 applications)
C. IEEE C62.41.1

D. IEEE C62.41.2

E. IEEE C62.43-2005

F. IEEE C62.45-2002
G. IEEE C62.48-2005

H. IEEE C62.62-2010
I. UL 96A

J. NFPA 780

K. FCC Part 15, Subpart B and ICES-003 – Radiated Emissions (for surge protection devices with communication capabilities)
L. FCC Part 15, Subpart B and ICES-003 – Conducted Emissions (for surge protection devices with communication capabilities)
1.04 SUBMITTALS – For Review/Approval
1. The following information shall be submitted to the Engineer:
A. Provide verification that the SPD complies with the required ANSI/UL 1449 4th Edition or later listing by Underwriters Laboratories (UL).  Compliance may be in the form of a file number that can be verified on UL’s website www.ul.org, the website should contain the following information at a minimum: model number, SPD Type, system voltage, phases, modes of protection, Voltage Protection Rating (VPR), and Nominal Discharge Current  In.
2. Where applicable the following additional information shall be submitted to the engineer:

A. Descriptive bulletins

B. Product sheets

1.05 Submittals – for Construction

1. The following information shall be submitted for record purposes:

A. Final as-built drawings and information for items listed in Section 1.04 and shall incorporate all changes made during the manufacturing process

1.06 QUALIFICATIONS

1. The manufacturer of the electrical distribution equipment shall be the manufacturer of the SPD within the listed electrical distribution equipment.

2. For the equipment specified herein, the manufacturer shall be ISO 14001 and ISO 9001 or 9002 certified.

3. The manufacturer of this equipment shall have produced similar electrical equipment for a minimum period of twenty-five (25) years. When requested by the Engineer, an acceptable list of installations with similar equipment shall be provided demonstrating compliance with this requirement.

4. The SPD shall be compliant with the Restriction of Hazardous Substances (RoHS) Directive 2011/65/EU and have a visible label showing compliance.

5. The SPD shall be UL 1449 current edition listed, 20 kA In Type 1 or Type 2 for use in UL 96A systems.

1.07 DELIVERY, STORAGE AND HANDLING

1. Equipment shall be handled and stored in accordance with manufacturer’s instructions. One (1) copy of manufacturer’s instructions shall be included with the equipment at time of shipment.
1.08 OPERATION AND MAINTENANCE MANUALS

1. Operation and maintenance manuals shall be provided with each SPD shipped. 
PART 2 PRODUCTS
2.01 MANUFACTURERS

1. Eaton 
2. (__________

3. (__________

The listing of specific manufacturers above does not imply acceptance of their products that do not meet the specified ratings, features, and functions. Manufacturers listed above are not relieved from meeting these specifications in their entirety. Products in compliance with the specification and manufactured by others not named will be considered only if pre-approved by the Engineer ten (10) days prior to bid date.

2.02 VOLTAGE SURGE SUPPRESSION – GENERAL
1. Electrical Requirements

A. Unit Operating Voltage – Refer to drawings for operating voltage and unit configuration.

B. Maximum Continuous Operating Voltage (MCOV) – The MCOV shall not be less than 115% of the nominal system operating voltage.

C. The suppression system shall incorporate thermally protected metal-oxide varistors (MOVs) as the core surge suppression component for the service entrance and all other distribution levels. The system shall not utilize silicon avalanche diodes, selenium cells, air gaps, or other components that may crowbar the system voltage leading to system upset or create any environmental hazards. End of life mode to be open circuit. Unit with end of life short-circuit mode are not acceptable.

D. Unit shall operate without the need for an external overcurrent protection device (OCPD), and be listed by UL as such. Unit must not require external OCPD or replaceable internal OCPD for the UL Listing. 

E. Protection Modes – The SPD must protect all modes of the electrical system being utilized. The required protection modes are indicated by bullets in the following table:
	
	Protection Modes

	Configuration
	L-N
	L-G
	L-L
	N-G

	Wye
	●
	●
	●
	●

	Delta
	N/A
	●
	●
	N/A

	Single Split Phase
	●
	●
	●
	●

	High Leg Delta
	●
	●
	●
	●


F. Nominal Discharge Current (In) – All SPDs applied to the distribution system shall have a 20kA In rating regardless of their SPD Type (includes Types 1 and 2) or operating voltage.  SPDs having an In less than 20kA shall be rejected.
G. ANSI/UL 1449 4th Edition Voltage Protection Rating (VPR) – The maximum ANSI/UL 1449 4th Edition VPR for the device shall not exceed the following:


	Modes
	208Y/120
	480Y/277
	600Y/347

	L-N; L-G; N-G
	700
	1200 
	1500

	L-L
	1200 
	2000 
	3000


2. SPD Design

A. Maintenance Free Design – The SPD shall be maintenance free and shall not require any user intervention throughout its life.  SPDs containing items such as replaceable single-mode modules, replaceable fuses, or replaceable batteries shall not be accepted.  SPDs requiring any maintenance of any sort such as periodic tightening of connections shall not be accepted.  SPDs requiring user intervention to test the unit via a diagnostic test kit or similar device shall not be accepted.
B. Balanced Suppression Platform – The surge current shall be equally distributed to all MOV components to ensure equal stressing and maximum performance. The surge suppression platform must provide equal impedance paths to each matched MOV. Designs incorporating replaceable SPD modules shall not be accepted.
C. Electrical Noise Filter – Each Type 2 unit shall include a high-performance EMI/RFI noise rejection filter. Noise attenuation for electric line noise shall be up to 50 dB from 10 kHz to 100 MHz using the MIL-STD-220A insertion loss test method.  Products unable able to meet this specification shall not be accepted.

a. Type 2 units with filtering shall conform to UL 1283 5th Edition

b. Type 1 units shall not contain filtering or have a UL 1283 5th Edition Listing.

D. Internal Connections – No plug-in component modules or printed circuit boards shall be used as surge current conductors. All internal components shall be soldered, hardwired with connections utilizing low impedance conductors.
E. Monitoring Diagnostics – Each SPD shall provide the following integral monitoring options:
a. Protection Status Indicators - Each unit shall have a green / red solid-state indicator light that reports the status of the protection on each phase. 
i. For wye configured units, the indicator lights must report the status of all protection elements and circuitry in the L-N and L-G modes.  Wye configured units shall also contain an additional green / red solid-state indicator light that reports the status of the protection elements and circuitry in the N-G mode.  SPDs that indicate only the status of the L-N and L-G modes shall not be accepted.

ii. For delta configured units, the indicator lights must report the status of all protection elements and circuitry in the L-G and L-L modes

iii. The absence of a green light and the presence of a red light shall indicate that damage has occurred on the respective phase or mode.  All protection status indicators must indicate the actual status of the protection on each phase or mode.  If power is removed from any one phase, the indicator lights must continue to indicate the status of the protection on all other phases and protection modes. Diagnostics packages that simply indicate whether power is present on a particular phase shall not be accepted.  

b. Remote Status Monitor (optional) – The SPD must include Form C dry contacts (one NO and one NC) for remote annunciation of its status.  Both the NO and NC contacts shall change state under any fault condition.

c. Audible Alarm and Silence Button (optional) – The SPD shall contain an audible alarm that will be activated under any fault condition.  There shall also be an audible alarm silence button used to silence the audible alarm after it has been activated.
d. Surge Counter (optional) – The SPD shall be equipped with an LCD display that indicates to the user how many surges have occurred at the location. The surge counter shall trigger each time a surge event with a peak current magnitude of a minimum of 50 ± 20A occurs.  A reset pushbutton shall also be standard, allowing the surge counter to be zeroed.  The reset button shall contain a mechanism to prevent accidental resetting of the counter via a single, short-duration button press.  In order to prevent accidental resetting, the surge counter reset button shall be depressed for a minimum of 2 seconds in order to clear the surge count total.
i. The ongoing surge count shall be stored in non-volatile memory.  If power to the SPD is completely interrupted, the ongoing count indicated on the surge counter’s display prior to the interruption shall be stored in non-volatile memory and displayed after power is restored.  The surge counter’s memory shall not require a backup battery in order to achieve this functionality.
e. Advanced Monitoring Display (AMD) (optional) -   The SPD shall be equipped with an LCD display that indicates to the user the quantity and magnitude of surges that have occurred on each phase. 

i. AMD shall display remaining surge protection levels as a percentage with 0% = unprotected, 1-99% = partially protected, 100% = fully protected.

ii. In addition to the green/red monitoring solid-state indicator LED (reference 2.E.a) the LED shall include a yellow status to indicate the unit as partially protected

iii. AMD shall provide a surge counter for each phase with three categories as defined by IEEE standards (C62.41) as follows: 

Low Level surge (IEEE Category A) 

Medium Level surge (IEEE Category B) 

High Level surge (IEEE Category C) 

iv. AMD shall provide local access to the following information and data: Surge counts for each phase and per category, total surge counts, event logs with time & date stamps (last 20 events of each category per phase), SPD Protection Level percentage, alarm status,  device catalog number, style number, serial number, date code, firmware version, PCB serial number, device name, IP address, ethernet MAC address, and customer support contact information.

v. User shall be capable of inputting the following info into the AMD: set date and time, set device name, change password, clear surge counts & event logs, edit MODBUS status, Edit IP Address, Edit Subnet Mask, and Edit Gateway.

vi. User shall be capable of testing the display

vii. The AMD option shall provide a RJ45 ethernet connection port on the surge device, which shall provide a means for secure firmware updates to the SPD.

viii. Time and date stamped events to be capable of being downloaded through a RJ45 ethernet connection port. 

f. Remote Monitoring (optional with AMD) – The SPD shall be capable of Ethernet communications via Modbus/TCP and BACnet protocols and contain an onboard webpage which complies with UL 2900 standards. 

i. BACnet and Modbus/TCP shall be user configurable with access to the following registers: 

a. Remaining surge protection levels as a percentage with 0% = unprotected, 1-99% = partially protected, 100% = fully protected 
b. LED status for each indicator color (red/yellow/green)

c. Surge counter for each phase with three categories defined using the resultant current from IEEE waveforms (C62.41.2) as follows: Low Level surge (IEEE Category A), Medium Level surge (IEEE Category B), High Level surge (IEEE Category C)

d. Access to the following information and data: Surge counts for each phase and per category, total surge counts, event logs with time & date stamps (last 2000 low, 1500 medium, and 1000 high events on each phase), SPD Protection Level percentage, alarm status,  device catalog number, style number, serial number, date code, firmware version, PCB serial number, device name, IP address, ethernet MAC address, and customer support contact information.

e. User shall be capable of remotely inputting the following information: set date and time, set device name, change password, clear surge counts & event logs, change sensitivity settings, edit MODBUS status, edit IP Address, edit Subnet Mask, and edit Gateway.

ii. The onboard webpage shall provide a pre-configured user interface with access to the following information: 

a. Remaining surge protection levels as a percentage with 0% = unprotected, 1-99% = partially protected, 100% = fully protected 
b. LED status for each indicator color (red/yellow/green)

c. Surge counter for each phase with three categories defined using the resultant current from IEEE waveforms (C62.41.2) as follows: Low Level surge (IEEE Category A), Medium Level surge (IEEE Category B), High Level surge (IEEE Category C)

d. Access to the following information and data: Surge counts for each phase and per category, total surge counts, event logs with time & date stamps (last 2000 low, 1500 medium, and 1000 high events on each phase), SPD Protection Level percentage, alarm status,  device catalog number, style number, serial number, date code, firmware version, PCB serial number, device name, IP address, ethernet MAC address, and customer support contact information.

e. User shall be capable of remotely inputting the following information: set date and time, set device name, change password, clear surge counts & event logs, edit MODBUS status, edit IP Address, edit Subnet Mask, and edit Gateway.

F. Thermal MOV Protection

a. The unit shall contain thermally protected MOVs.  These self-protected MOVs shall have a thermal protection element integrated with the MOV and a mechanical disconnect with arc quenching capabilities in order to achieve overcurrent protection of the MOV.  The thermal protection assembly shall disconnect the MOV(s) from the system in a fail-safe manner should a condition occur that would cause them to enter a thermal runaway condition.

G. Fully Integrated Component Design – All of the SPD’s components and diagnostics shall be contained within one discrete assembly.  The use of plug in single-mode modules that must be ganged together in order to achieve higher surge current ratings or other functionality shall not be accepted.

H. Safety Requirements 
a. The SPD shall minimize potential arc flash hazards by containing no single-mode plug in user serviceable / replaceable parts and shall not require periodic maintenance.  SPDs containing items such as replaceable single-mode plug in modules, replaceable fuses, or replaceable batteries shall not be accepted.  SPDs requiring any maintenance of any sort such as periodic tightening of connections shall not be accepted.  SPDs requiring user intervention to test the unit via a diagnostic test kit or similar device shall not be accepted.
b. SPDs designed to interface with the electrical assembly via conductors shall require no user contact with the inside of the unit.  Such units shall have any required conductors be factory installed. 
2.03 SYSTEM APPLICATION

1. The SPD applications covered under this section include distribution and branch panel locations, busway, motor control centers (MCC), switchgear, and switchboard assemblies. All SPDs shall be tested and demonstrate suitability for application within ANSI/IEEE C62.41 Category C, B, and A environments.

2. Surge Current Capacity – The minimum surge current capacity the device is capable of withstanding shall be as shown in the following table:
	Minimum surge current capacity based on ANSI / IEEE C62.41 location category 

	Category
	Application
	Per Phase
	Per Mode

	C
	Service Entrance Locations (Switchboards, Switchgear, MCC, Main Entrance)
	250 kA
	125 kA

	B
	High Exposure Roof Top Locations (Distribution Panelboards)
	160 kA
	80 kA

	A
	Branch Locations (Panelboards, MCCs, Busway)
	120 kA
	60 kA


2.04 Lighting and Distribution Panelboard Requirements 
1. The SPD application covered under this section includes lighting and distribution panelboards.  The SPD units shall be tested and demonstrate suitability for application within ANSI/IEEE C62.41 Category B environments.

A. The SPD shall not limit the use of through-feed lugs, sub-feed lugs, and sub-feed breaker options.
B. SPDs shall be installed immediately following the load side of the main breaker.  SPDs installed in main lug only panelboards shall be installed immediately following the incoming main lugs. 
C. The panelboard shall be capable of re-energizing upon removal of the SPD.
D. The SPD shall be integral to the panelboard and connected directly to the bus.  Alternately, an integral SPD can be connected to a circuit breaker for disconnecting purposes, in the case a disconnect is required.
E. The SPD shall be included and mounted within the panelboard by the manufacturer of the panelboard.
F. The SPD shall be of the same manufacturer as the panelboard.
G. The complete panelboard including the SPD shall be UL67 listed.
2.05 Switchgear, Switchboard, MCC and Busway Requirements

A. The SPD application covered under this section is for switchgear, switchboard, MCC, and busway locations. Service entrance located SPDs shall be tested and demonstrate suitability for application within ANSI/IEEE C62.41 Category C environments.
B. The SPD shall be of the same manufacturer as the switchgear, switchboard, MCC, or busway
C. The SPD shall be factory installed integral to the switchgear, switchboard, MCC, and/or bus plug at the assembly plant by the original equipment manufacturer

D. Locate the SPD on the load side of the main disconnect device, as close as possible to the phase conductors and the ground/neutral bar.

E. The SPD shall be connected through a disconnect (30A circuit breaker).  The disconnect shall be located in immediate proximity to the SPD.  Connection shall be made via bus, conductors, or other connections originating in the SPD and shall be kept as short as possible.

F. The SPD shall be integral to switchgear, switchboard, MCC, and/or bus plug as a factory standardized design.

G. All monitoring and diagnostic features shall be visible from the front of the equipment.
2.06 Service Entrance requirements

A. Service entrance located SPDs shall be tested and designed for applications within ANSI/IEEE C62.41 Category C environments.

PART 3 EXECUTION
3.01 EXAMINATION
3.02 FACTORY TESTING

1. Standard factory tests shall be performed on the equipment under this section. All tests shall be in accordance with the latest version of NEMA, IEEE, and UL standards.

3.03 INSTALLATION

1. The installation of the SPD shall be factory installed integral to the distribution equipment. The Contractor shall install all distribution equipment per the manufacturer's recommendations, applicable electrical codes and the contract drawings.

3.04 WARRANTY

1. The manufacturer shall provide a ten (10) year warranty (15 year warranty with registration) that covers replacement of the complete unit, including lightning, from the date of shipment against any SPD part failure when installed in compliance with manufacturer's written instructions and any applicable national or local electrical code.
( Note to Spec. Writer – Insert data in blanks
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