SECTION 26 28 16: LOW VOLTAGE SAFETY SWITCHES

PART 1 GENERAL

The requirements of the contract contained in Division 26 shall also apply to the work/requirements of this section.

1.01 SECTION INCLUDES

A. This specification covers low voltage safety switches mounted in separate enclosures as detailed below and as shown on the contract drawings.

1.02 RELATED SECTIONS

A. Not Applicable – No related sections

1.03 REFERENCES

A. As applicable to the specifics of the project drawings and the specifics of the application for this project, the low voltage safety switches, shall be designed and manufactured according to latest revision of the following standards (unless otherwise noted on the project drawings or annotated in any sections below).

1. NFPA 70, National Electrical Code

2. NEMA KS 1, Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum)
3. UL 98, Enclosed and Dead Front Switches

4. CSA (Canadian Standards Association) C22.2 No. 4-04
5. CSA (Canadian Standards Association) Z462, Workplace Electrical Safety Standard

1.04 DEFINITIONS

A. General Duty.  Designed for residential and light commercial where duty is not severe. Rated 240Vac or 250Vdc maximum.

B. Heavy Duty.  Designed for applications where safety, high performance and continuity of service is required.  Rated at 600Vac or 600Vdc maximum.
C. Double Throw.  Designed for applications where the ability to switch between either (2) sources or (2) loads is required.  Rated 600 Vac or 250Vdc maximum.
D. Standby Power Transfer.  Designed for applications to permit the connection of power from a standby generator or other source of electricity and are ideally suited for outdoor applications in rural dwellings and farm buildings.  Rated 120/240Vac or 240V maximum.  

E. NEMA 1 Enclosures.  Indoor use to provide a degree of protection to personnel against access to hazardous parts and to provide a degree of protection of the equipment inside the enclosure against ingress of solid foreign objects (falling dirt).
F. NEMA 3R Enclosures.  Enclosures constructed for either indoor or outdoor use to provide a degree of protection to personnel against access to hazardous parts; to provide a degree of protection of the equipment inside the enclosure against ingress of solid foreign objects (falling dirt); to provide a degree of protection with respect to harmful effects on the equipment due to the ingress of water (rain, sleet, snow); and that will be undamaged by the external formation of ice on the enclosure. 

G. NEMA 4 Enclosures.  Indoor or outdoor use to provide a degree of protection to personnel against access to hazardous parts; to provide a degree of protection of the equipment inside the enclosure against ingress of solid foreign objects (falling dirt and windblown dust); to provide a degree of protection with respect to harmful effects on the equipment due to the ingress of water (rain, sleet, snow, splashing water, and hose directed water); that provides an additional level of protection against corrosion; and that will be undamaged by the external formation of ice on the enclosure.

H. NEMA 4X Enclosures.  Indoor or outdoor use to provide a degree of protection to personnel against access to hazardous parts; to provide a degree of protection of the equipment inside the enclosure against ingress of solid foreign objects (windblown dust); to provide a degree of protection with respect to harmful effects on the equipment due to the ingress of water (rain, sleet, snow, splashing water, and hose directed water); that provides an additional level of protection against corrosion; and that will be undamaged by the external formation of ice on the enclosure.
I. NEMA Type 5 Enclosures.  Indoor or outdoor use to provide a degree of protection to personnel against access to hazardous parts; to provide a degree of protection of the equipment inside the enclosure against ingress of solid foreign objects (falling dirt and settling airborne dust, lint, fibers, and flyings);and to provide a degree of protection with respect to harmful effects on the equipment due to the ingress of water (dripping and light splashing, hose directed water and the entry of water during occasional temporary submersion at a limited depth) and that will be undamaged by the external formation of ice on the enclosure. 

J. NEMA Type 12 Enclosures.  Constructed for indoor use to provide a degree of protection to personnel against access to hazardous parts; to provide a degree of protection of the equipment inside the enclosure against ingress of solid foreign objects (falling dirt and circulating dust, lint, fibers, and flyings); and to provide a degree of protection with respect to harmful effects on the equipment due to the ingress of water (dripping and light splashing).   
K. UL Listed and cUL Listed.  Products that have been tested by Underwriters Laboratories and have met the construction and performance requirements of the applicable UL standards number.

1.05 SUBMITTALS

A. The contractor/installer shall provide electronic copies of the following documents in PDF format as APPROVAL drawings to the engineer/owner for review and evaluation.  It is preferred that the drawing format be provided in letter/size “A” (8.5” x 11”) or tabloid/size “B” (11” x 17”) format to facilitate easy copying.  Manufacturing of the equipment will not begin until the submitted documents are stamped/noted “approved” or “approved as noted” by the engineer/owner and officially released for manufacturer by the contractor/installer/distributor/owner.

B. APPROVAL documents for the specified product shall include:

1. Safety Switch Information Drawing – by the equipment manufacturer.  This “by each type” document shall contain at least the following information for each type of safety switch on the project.  For exactly identical types, quantities of the safety switches shall also be indicated.

a. Overall enclosure dimensions

b. Number of switching poles

c. Current rating

d. Voltage rating

e. Knockout dimensions

f. Horsepower rating (if applicable)

g. Neutral connection / block (if applicable)

h. Ground connection / block

2. Safety Switch Brochure – detailing the general construction of the product – by the equipment manufacturer.
C. The contractor/installer shall provide electronic copies of the following documents in PDF format to reflect the AS BUILT condition of the equipment to the engineer/owner for their record documentation.  It is preferred that the drawing format be provided in letter/size “A” (8.5” x 11”) or tabloid/size “B” (11” x 17”) format to facilitate easy copying.  ‘D.
AS BUILT documents for the specified product shall include:

1. Safety Switch Information Drawing – by the equipment manufacturer.  This “by each type” document shall contain at least the following information for each type of safety switch on the project.  For exactly identical types, quantities of the safety switches shall also be indicated.

a. Overall enclosure dimensions

b. Number of switching poles

c. Current rating

d. Voltage rating

e. Knockout dimensions

f. Horsepower rating (if applicable)

g. Neutral connection / block (if applicable)

h. Ground connection / block

1.06 QUALITY ASSURANCE (QUALIFICATIONS)

A. The manufacturer shall have specialized in the manufacture of low voltage safety switches for at least 15 years.

B. The low voltage safety switches shall be listed and/or classified by Underwriters Laboratories in accordance with standards listed in the “REFERENCES” section of this specification above.
C. Equipment shall be qualified for use in for any site with a site specific SDS equal or less than the values below and at any location within a building as follows:

1. High seismic loading as defined in IEEE Std 693-2005, with 1.33 amplification factor.  

2. IBC-2015, Ip = 1.5, for z/h equal to in accordance with ICC-ES-AC156.

a. NEMA 1/3R/5/12, 30A – 100A: Sds = 2.71 g

b. NEMA 1/3R/5/12, 200A – 600A: Sds = 1.59 g

c. NEMA 1/3R/5/12, 800A – 1200A: Sds = 1.21 g

d. NEMA 4/4X, 30A – 600A: Sds = 1.22 g 

3. The safety switches shall be seismic certified as documented in OSP-0320-10.  

4. Seismic compliance shall be qualified only through shake table testing.  
1.07 DELIVERY, STORAGE, AND HANDLING

A. The manufacturer shall ship each safety switch in an individual carton for ease of handling.

B. The contractor/installer shall inspect and if necessary, report any concealed damage to carrier within 48 hours of the safety switches being delivered.  The contractor/installer shall be responsible for all claims with the shipper.

C. The contractor/installer shall store the safety switches in a clean, dry space and shall maintain factory protection and/or cover the products with heavy canvas or plastic to keep out dirt, water, construction debris, and traffic.  

D. The contractor/installer shall handle the safety switches in accordance with all appropriate NEMA instructions to avoid damaging them.

1.08 PROJECT CONDITIONS (SITE ENVIRONMENTAL CONDITIONS)

A. The contractor/installer shall follow all appropriate standards and service conditions before, during and after the safety switch installation.

B. The safety switches shall be located in well ventilated areas, free from excess humidity, dust and dirt and away from hazardous materials.

C. Indoor locations shall be protected to prevent moisture from entering enclosure.

1.09 WARRANTY

A. The Manufacturer warrants the safety switches to be free from defects in materials and workmanship for 1 year from date of installation or 18 months from date of shipment, whichever occurs first.  

B. In the event of that any warranty work needs to be performed, a representative of the manufacturer shall be notified in writing of the problem.  The factory will then issue instructions and any materials to correct the problem.  All warranty work must be performed by the manufacturer at the manufacturer’s discretion in order to maintain the manufacturer’s warranty.

PART 2 PRODUCTS

2.01 MANUFACTURER & DESIGN

A. ABB products have been used as the basis for design and is the preferred provider for the equipment.  Other possible acceptable manufactures are listed below.  The listing of specific manufacturers does not imply acceptance of their products that do not meet the specified ratings, features and functions.  Manufacturers listed are not relieved from meeting these specifications in their entirety.

1. ABB Spec-Setter™ Safety Switches (basis of design): https://www.geindustrial.com/publibrary/product/spec-setter-emergency-power-transfer/application-and-technical
2. Safety Switches equivalent to ABB: https://www.geindustrial.com/publibrary/product/spec-setter-emergency-power-transfer/application-and-technical
B. Request for acceptance as an approved equal manufacturer must be submitted to the engineer in writing (letter, fax or e-mail) at least 10 business days prior to the bid date.  A written (letter, fax or email) response from the engineer/owner will then be issued determining the acceptance or rejection of the request.

C. Any and all exceptions to the requirements detailed in this specification shall be included in the manufacturer’s proposal so that the engineer/owner can easily make a comparison to this base specification document.

D. If no exceptions or qualification are contained in the manufacturer’s proposal, the manufacturer shall provide exactly what is detailed in this section of the specification.  Failure to meet the requirements of the specification or to note any exceptions or qualifications will result in the technical rejection of the proposal.

E. The first source of general information shall be these general specifications; however, detailed and specific information contained in the drawings will take precedence over these general specifications as the drawings contain project specific information.  In the event of a conflict the owner/engineer will determine which is correct.

2.02 PRODUCT INFORMATION 

A. Refer to the project drawings and the safety switch schedules for the locations and quantities.  The drawings and schedules shall also include information about the current and voltage ratings of devices.

B. Product Requirements

1. An extra-large, legible ON/OFF label shall be provided on the front door cover of the switch for switch on – off position indication.

2. The box mounted operation handle shall be a highly visible bright red color to provide easy identification of the switch position and shall directly drive the switch mechanism.

3. The switch operation handle shall be capable of being padlocked in the OFF position with up to three padlocks with 5/16 inch diameter shanks.  The handle on Heavy Duty switches shall have a “donut” configuration to allow operation by a hook stick.

4. All movable contacts shall be silver plated.  Heavy Duty switches, 30A through 600A 600V or 600Vdc, shall have clear line shields to allow visual confirmation of plated blade position while helping to protect against accidental contact with live parts.
5. A wide wiring gutter, clear of obstructions and moving parts shall be provided.  The interior shall be easily removable and contain line and load copper/aluminum lugs suitable for use with 60 degree C and 75 degree C conductors.

6. The switch shall be suitable for use as service entrance equipment when installed in accordance with National Electrical Code unless otherwise specified.

7. The enclosure finish shall consist of degreasing, phosphate cleaning, and an electro-deposit of the manufacturer’s standard gray enamel paint.

8. Heavy Duty switches shall have defeatable, front access, coin-proof interlocks.  These interlocks shall prevent opening the switch door when switch is ON and prevent turning the switch ON when door is open.  The interlocks must, however, allow entrance into the enclosure when the switch is OFF without the use of tools for “Contact Open” inspection.

9. General Duty switches up through 200A shall have interlocks that prevent opening the switch door when switch is ON.  

10. Double-throw switches shall have interlocks to prevent opening the switch door when switch is ON and prevent turning the switch ON when door is open.  However, the interlocks must allow entrance into the enclosure when the switch is OFF without the use of tools for “Contact Open” inspection.

11. Should class J fuses be required on the project, the contractor/installer shall relocate the load side fuse block holder of Heavy Duty or Double Throw switches from the standard “Class H/R Fuse Location” to the “Class J Fuse Location”.

12. Some fuses require kits.  Reference the rating label of the switch or publication DET-845 for specific kit numbers

C. Voltage Rating.  Refer to the project drawings and safety switch schedules for the appropriate voltage rating of each switch.

D. Continuous Current Rating.  Refer to the project drawings and safety switch schedules for the required ampere ratings of each switch.

E. Short Circuit Current Rating

1. Refer to the project drawings and safety switch schedules for the required short circuit rating.

2. Fusible safety switches shall have a minimum short circuit rating per the table listed below.  This rating shall be equal to or greater than the short-circuit available from all sources.  The contractor/installer shall provide and install the appropriate fuses to achieve the required AIC rating.  The switches shall also contain a label showing the appropriate short circuit value at the rated voltage with the proper fuses installed.
Minimum Fusible Safety Switch Withstand Current Ratings

	Switch Type
	Max. System Voltage
	Fuse Class
	Withstand Rating (Symmetrical Amps)

	General Duty
	250 Vac / 250 Vdc
	K
	10,000

	
	
	H
	10,000

	
	
	R
	100,000

	Heavy Duty
	600 Vac / 250 Vdc
	H
	10,000

	
	
	R/J/T
	200,000

	Double Throw
	600 Vac / 250 Vdc
	R/J/T/L
	100,000






3. Non-fusible safety switches shall have a minimum withstand rating of 10,000A symmetrical.  Fusible switch withstand ratings shall apply to non-fused switches when protected by an upstream fuse as listed.  Higher withstand ratings allowed by protection of upstream molded case circuit breakers is acceptable when these ratings are documented in manufacturer’s UL series combination rating literature, DET-008, or the UL certification directory.  
F. Enclosures

1. Where indicated on drawings, provide [NEMA 1] [NEMA 3R] [NEMA 4/4X] [NEMA 5] [NEMA 12] deadfront enclosures.
2. NEMA 12 enclosures, when furnished, shall be provided without knockouts.

3. [NEMA 4/4X enclosures shall be fabricated using [304 stainless steel] [and optional as 316 stainless steel where available].

4. [Where indicated on drawings, the safety switch enclosure shall be provided with a viewing window which will allow visual inspection of the blade position with the cover closed.]

5. [The safety switch will be provided with an extra wide enclosure allowing for larger wire bending space.]  

2.03 ACCESSORIES

A. Provide the following accessories where indicated on drawings.

1. Neutral Kit
2. Equipment Ground Kit
3. Auxiliary contacts.  Auxiliary contacts shall be designed to open before switch blade contacts part.

4. Fuse Kit Only (no fuses)

5. Fuses and Fuse Kit
6. Crouse Hinds receptacle, interlocked with switch and mating Arctite #APJ48S plug.
7. Copper Line and Load Lugs

PART 3 EXECUTION
3.01 EXAMINATION
A. The contractor/installer shall make all necessary field measurements to verify that the safety switches shall fit in the allocated space in full compliance with the minimum required clearances recommended by the manufacturer, specified in National Electrical Code and/or Canadian Standards Association required by any applicable local/facility constraints.  The following examinations shall include but not be limited to the following.

1. Verify that the field measurements of the switches are the same as shown on factory drawings.

2. Inspect the safety switches and confirm that they are ready to be installed.

3. Check walls or the mounting structure for uniformity and a level plumb surface.

4. Examine the installation area to assure there is enough clearance to install the safety switches such that it will fit in the allocated space in full compliance with the minimum required clearances recommended by the manufacturer, specified in National Electrical Code and required by any applicable local/facility constraints.

5. Confirm that required utilities are available, in proper location and ready for use.

B. Commencement of installation means that the contractor/installer accepts these conditions.

3.02 LOCATION

A. Refer to the projects site layout drawings for details regarding the proper area to place the safety switches.

3.03 INSTALLATION

A. The contractor/installer shall furnish and completely install the low voltage safety switches as shown on the project drawings.  All necessary hardware to secure the switches in place shall be provided by the contractor/installer. 

B. The contractor/installer shall provide and install any required safety labels and identification labels.

C. The contractor/installer shall mount the safety switch in full compliance with NEC 404.8(A).  The center handle shall not be more than 6’7” above the floor or working platform.  The contractor/installer shall also verify any minimum ground clearance that is required.

D. The contractor/installer shall be responsible for procuring and installing any required fuses for fusible safety switches according to the manufacturer’s instructions.

3.04 FIELD QUALITY CONTROL

A. The following quality control checks shall be performed by the contractor/installer.

1. Inspect the installed safety switches for proper anchoring, alignment and grounding as well as inspecting for any internal and external physical damage.

2. Confirm that all shipping and packing material has been removed.

3. Check the tightness of all accessible mechanical and electrical connections with a calibrated torque wrench.  The minimum acceptable values are specified in the manufacturer's instructions.

4. Check each electrical connection for proper phasing and identification.

5. With power off, check each switch for proper mechanical operation, preferable with the door open (using the interlock defeat to operate the switch), and confirm the continuity of each pole by visual movement of the blade and continuity tester.  Confirm the continuity of all installed fuses.
6. With the door closed confirm the door will not open with the switch is in the ON position. 
3.05 CLEANING

A. The contractor/installer shall clean the interior and exterior of the safety switches to remove construction debris, dirt, and shipping materials.

B. The contractor/installer shall perform minor touch-up on scratched or marred exterior surfaces to match original finish using an approved paint.
3.06 TRAINING

A. Not Applicable – no training on the safety switches is required.  
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