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SECTION 26 35 53 
VOLTAGE REGULATORS
PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:

1. Transient Voltage Surge Suppressors.

1.2 REFERENCES

A. Institute of Electrical and Electronics Engineers:

1. IEEE 1100 - Recommended Practice for Powering and Grounding Electronic Equipment.

2. IEEE C62.41 - Recommended Practice on Surge Voltages in Low-Voltage AC Power Circuits.

3. IEEE C62.45 - Guide on Surge Testing for Equipment Connected to Low-Voltage AC Power Circuits.

B. National Electrical Manufacturers Association:

1. NEMA LS 1 - Low Voltage Surge Protection Devices.

C. National Fire Protection Association:

1. NFPA 70 - National Electrical Code.

2. NFPA 780 - Standard for the Installation of Lightning Protection Systems.

D. Underwriters Laboratories Inc.:

1. UL 1283 - Electromagnetic Interference Filters.

2. UL 1449 - Transient Voltage Surge Suppressors.

1.3 SUBMITTALS

A. Section applicable section of Division 01 – General Requirements: Requirements for submittals.

B. Product Data: Submit capacity, dimensions, weights, details, and wiring configuration.

C. Test Reports:

1. Indicate Let-Through voltage test data.

2. Submit spectrum analysis of each unit.

3. Submit test reports from nationally recognized independent testing laboratory verifying suppressors can survive published surge current rating.

D. Manufacturer's Installation Instructions: Submit installation instructions and connection requirements.

E. Manufacturer's Certificate: Certify transient voltage surge suppression device complies with UL 1449 Second Edition Surge Voltage Ratings.

1.4 CLOSEOUT SUBMITTALS

A. Section applicable section of Division 01 – General Requirements: Requirements for submittals.

B. Project Record Documents: Record actual locations of transient voltage surge suppressors.

C. Operation and Maintenance Data: Submit manufacturer's descriptive literature, installation instructions, and maintenance and repair data.

1.5 QUALITY ASSURANCE

A. List individual units under UL 1449 and UL 1283.

1.6 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing Products specified in this section with minimum three years documented experience.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Section applicable section of Division 01 – General Requirements: Requirements for transporting, handling, storing, and protecting products.

B. Accept equipment on site in factory packaging. Inspect for damage.

C. Protect equipment from damage by providing temporary covers until construction is complete in adjacent space.

1.8 WARRANTY

A. Section applicable section of Division 01 – General Requirements: Requirements for warranties.

B. Furnish five year manufacturer’s warranty for transient voltage surge suppressor part failure.

PART 2 PRODUCTS

2.1 TRANSIENT VOLTAGE SURGE SUPPRESSOR (TVSS)

A. Square D
B. General Electric-Alternate:  (Provide separate cost including cost associated with A+E team to make change.  Contractor shall also identify paragraph by paragraph how their system meets, does not meet or exceeds specified.  Contractor shall also identify impacts to schedule for change in vendor.)
C. ITE-Alternate:  (Provide separate cost including cost associated with A+E team to make change.  Contractor shall also identify paragraph by paragraph how their system meets, does not meet or exceeds specified.  Contractor shall also identify impacts to schedule for change in vendor.)
D. Cutler Hammer-Alternate:  (Provide separate cost including cost associated with A+E team to make change.  Contractor shall also identify paragraph by paragraph how their system meets, does not meet or exceeds specified.  Contractor shall also identify impacts to schedule for change in vendor.)
E. Product Description:  Surge protective devices for protection of AC electrical circuits.

F. Types:  Secondary unit substation enclosed switchgear

G. Unit Operating Voltage: As indicated on Drawings.

H. Maximum Continuous Operating Voltage: Greater than 115 percent of nominal system operating voltage.

I. Construction:

1. Finish: Factory finish of baked enamel.

2. Balanced Suppression Platform: Equally distribute surge current to Metal Oxide Varistor (MOV) components to ensure equal stressing and maximum performance. Furnish surge suppression platform with equal impedance paths to each matched MOV.

3. Internal Connections: Hardwired with connections using low impedance conductors and compression fittings.

4. Safety and Diagnostic Monitoring: Equipped with standard overcurrent protection:

a. Continuous monitoring of fusing system.

b. Monitor individual MOV’s (including neutral to ground). Capable of identifying open circuit failures not monitored by conventional fusing systems.

c. Monitor for overheating in each mode due to thermal runaway.

d. Furnish green and red solid state indicator light on each phase. Absence of green light and presence of red light indicates which phases have been damaged. Fault detection activates flashing trouble light. Units not capable of detecting open circuit damage, thermal conditions, and over current will not be accepted.

5. Labeling: Permanently affix UL 1449 suppression voltage ratings and CSA to unit.

J. Rating:

1. Electrical Noise Filter: Furnish each unit with high performance EMI/RFI noise rejection filter. Electric line noise attenuation no less than 45 dB at 100 kHz using MIL-STD-220A insertion loss test method.

K. Accessories:

1. Digital display transient event counter.

2. Local audible alarm.

3. Form C dry contacts one normally open (NO) and one normally closed (NC) for remote status monitoring.

4. Remote monitor panel with indicating lights and audible alarm for mounting in remote location.

5. Push-to-test feature.

L. Surge Current Capacity: Total surge current (based on 8 x 20 microsecond waveform) device is capable of surviving is not less than:

	Application
	Min Surge Current Per Phase
	Min Surge Current Per Mode *

	Service Entrance (Switchboards,Switchgear, MCC)
	250 kA
	125 kA

	High Exposure Roof Top Locations
	160 kA
	80 kA

	Distribution and branch locations (Panelboards,MCC, Bus Duct)
	120 kA
	60 kA

	*L-G, L-N and N-G (WYE system);  L-L, L-G (Delta system)


M. Protection Modes: For Wye configured system, furnish device with directly connected suppression elements between line-neutral (L-N), line-ground (L-G), and neutral-ground (N-G). For Delta configured system, furnish device with suppression elements between line to line (L-L) and line to ground (L-G).

N. Do not exceed the following for maximum UL 1449 suppression voltage ratings:

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

	WYE - L-N;   L-G;   N-G
	400 V
	800 V
	1200 V

	Delta - L-L, L-G
	800 V
	1500 V
	2000 V


O. ANSI/IEEE Catalog C3 Let Through Voltage: Based on ANSI/IEEE C62.41 and C62.45 recommended procedures for Catalog C3 surges (20 kV, 10kA) and not less than:

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

	L-N
	500 V
	900 V
	1300 V


P. ANSI/IEEE Cat. B3 Let Through Voltage: Based on ANSI/IEEE C62.41 and C62.45 recommended procedures for ANSI/IEEE Catalog B3 Ringwave (6 kV, 500 amps) not less than:

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

	WYE - L-N;   L-G;   N-G
	400 V
	800 V
	1200 V

	L-N
	170 V
	300 V
	470 V


2.2 SOURCE QUALITY CONTROL AND TESTS

A. Section applicable section of Division 01 – General Requirements:Testing, inspection and analysis requirements.

B. Test units to specified surge ratings to ensure devices will achieve required life expectancy and reliability. Testing to full ratings also verifies internal construction quality of suppressors. Provide withstand testing for each mode and each phase basis.

C. Perform actual Let-Through voltage test data in form of oscillograph results for ANSI/IEEE C62.41 Catalog C3 (20 kV, 10 kA), Catalog C1 (6 kV, 3 kA), and Catalog. B3 (6 kv, 500 A at 100 kHz) tested in accordance with ANSI/IEEE C62.45.

D. Perform spectrum analysis of each unit based on MIL-STD-220A test procedures between 50 kHz and 200 kHz verifying device noise attenuation exceeds 45 dB at 100 kHz.

E. Perform test verifying suppressors can survive published surge current rating for each mode and each phase basis. Test wave based on ANSI/IEEE C62.41, 8x20 microsecond current wave.

PART 3 EXECUTION

3.1 EXAMINATION

A. Verify mounting area is ready for equipment.

B. Verify circuit rough-ins are at correct location.

3.2 INSTALLATION

A. Install in accordance with IEEE 1100.

B. Install suppressors in switchgear.

C. Install indicator lights trouble alarms surge counter in face of switchgear.
D. Install with maximum conductor length of 14 inches (350 mm). Install suppressor with internal fusing.
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