5SECTION 26 3334
STORED EMERGENCY POWER SUPPLY System
*************************************************************************************************************

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.
Seismic:  If the SEPSS isn’t exempt from seismic design per ASCE 7 paragraph 13.1.4 then, prior to attempting to edit this Section to be Project-specific, refer to Sections 26 0548.16, Seismic Controls for Electrical Systems, and 01 8734, Seismic Qualification of Nonstructural Components (IBC), as applicable. In order to edit this section for job-specific seismic requirements, refer to author notes that begin with “Seismic.”  Also, see the Seismic Specification Guide for Electrical Non-Structural Components for guidance on properly editing this section.

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

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

On projects with a significant number of exit signs and emergency lights, one or more Stored Emergency Power Supply Systems (SEPSSs) should be used instead of individual unit emergency lights and emergency exit signs, unless the Project requires an emergency generator system. An SEPSS with a transfer time not exceeding 1 cycle (16.7 milliseconds) is required if the emergency lighting system includes HID luminaires.

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

PART 1 GENERAL

1.1 SECTION INCLUDES

Stored energy emergency power supply systems (SEPSSs) for the emergency lighting system.
*************************************************************************************************************

Seismic: If the SEPSS is not subject to seismic design then delete both 1.2A and 1.2B
· Otherwise, see the seismic portion of the previous author note.

*************************************************************************************************************
1.2 RELATED SECTIONS

Section 01 8734, Seismic Qualification of Nonstructural Components (IBC), for requirements.

Section 26 0548.16, Seismic Controls for Electrical Systems, for [seismic-design criteria,] submittal requirements, devices for seismic restraint, and installation requirements for these devices.

1.3 ACTION SUBMITTALS

Submit the following in accordance with project submittal procedures:
Catalog Data: Manufacturer’s descriptive and technical literature describing each SEPSS, battery, accessory item, and component specified.  Include data substantiating that materials comply with specified requirements.
Certification that the supplied SEPSS complies with this specification and as required by NFPA 111.

Installation Instructions: Indicate application conditions and limitations of use stipulated by Product testing agency specified in “Quality Assurance”.  Include instructions for storage, handling, protection, examination, installation, and starting of Product, including equipment anchoring requirements. 
Operation and Maintenance Instructions: 
Submit complete operation and maintenance instructions including step-by-step start-up, operating, shutdown, inspection, and maintenance procedures. 
Include the manufacturer’s name, equipment model number, service manual, parts list, and brief description of equipment and its basic operational features.
Include possible breakdowns and repairs, troubleshooting guides, the most probable failures and the appropriate repairs. Test measurement levels shall be referenced to specific test points on the installed equipment.
Provide a list of spare parts for each different item of material and equipment specified.  The recommended spare parts selected shall be those which, in the manufacturer’s judgment, will be involved in the majority of maintenance difficulties encountered.
[Submit lesson plans and training manuals for the training phases, including type of training to be provided and proposed dates, with a list of reference materials.]
Test Reports: Submit factory test data on the completed system as required by NFPA 111.

Test Reports: Submit reports of the installation acceptance inspections and tests required by NFPA 111.
1.4 EXTRA MATERIALS

Provide one spray can of touch‑up paint that matches SEPSS finish.
Provide a spare set of three fuses of each type and size installed in each SEPSS.
Furnish one set of special tools, calibration devices, and instruments required for operation, calibration, and maintenance of the equipment.
1.5 SYSTEM DESCRIPTION

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

Edit the following to match project requirements. 
*************************************************************************************************************
The SEPSS shall consist of one or more cabinets enclosing an ac input circuit breaker, transfer switch, battery charger, battery system, battery dc protective device, inverter, ac output circuit breaker, external maintenance bypass, plus system controls and monitoring. The ac output of the SEPSS will be connected to the emergency lighting branch circuits through one or more dedicated emergency system panelboards described in Section 26 2416, Panelboards.
Performance Requirements
Normal Operation
The input ac power shall be connected to the emergency lighting loads through the transfer switch.
The battery charger shall convert incoming ac input power to dc power for float charging the battery. 
The inverter will not be supplying ac power to the load. 
Inverter output shall be synchronized with the ac power source, when the ac power source is within the specified frequency range. 
Loss of AC Input Power
The SEPSS shall sense that the input ac power is outside the specified range and automatically operate the transfer switch, connecting the emergency lighting load to the ac output of the inverter.
The battery shall supply dc power to the inverter to support the emergency lighting load for not less than 90 minutes. 
Return of AC Input Power Source
The SEPSS shall sense that the input ac power is within the specified range and, after an adjustable time delay, automatically operate the transfer switch, connecting the emergency lighting load to the input ac power.

The battery charger shall re-charge the battery. 
Failure of AC Input Power to Return
If the ac input power fails to return within 90 minutes, the SEPSS shall disconnect the inverter from the critical load to safeguard the battery.

SEPSS Maintenance

Manual operation of the external maintenance bypass shall transfer the emergency lighting load from the SEPSS output to the ac power source without disturbing the load bus. The SEPSS will be isolated from the ac power source and the emergency lighting load.
After completion of maintenance, manual operation of the external maintenance bypass shall transfer the emergency lighting load from the ac power source to the SEPSS output without disturbing the load bus. 
Battery Maintenance
The battery protective device shall provide the means of disconnecting the battery from the battery charger and inverter for maintenance. 
1.6 QUALITY ASSURANCE
Provide products that are listed and labeled to the current edition of UL 924, Standard for Safety Emergency Lighting and Power Equipment by a Nationally Recognized Testing Laboratory (NRTL).
Comply with the National Electrical Code (NEC) installation requirements.
Comply with NFPA 111, Standard on Stored Electrical Energy Emergency and Standby Power Systems, for components, installation, and testing, for systems that are within the scope of NFPA 111.
Comply with NFPA 101, Life Safety Code, for system performance and testing.
1.7 Receiving, Storing and Protecting
Receive, inspect, handle, and store SEPSS(s) according to the manufacturer’s written instructions and NECA 1 – Standard Practices for Good Workmanship in Electrical Construction (ANSI).
Protect equipment placed in storage from humidity and temperature variations, dirt, dust, or other contaminants.
Schedule delivery of batteries to be within 90 days before SEPSS start-up. 

Store batteries in conditioned space with a maximum temperature of 77 degrees F and a minimum temperature of 32 degrees F.
1.8 SERVICE CONDITIONS
Provide SEPSS and accessories that will perform satisfactorily in any combination the following service conditions without mechanical or electrical damage or degradation of operating characteristics:
Operating elevation of 7500 feet above sea level.
Operating ambient temperature extremes of 32 to 90 degrees F.

Operating relative humidity: 0 to 95 percent, without condensation.

PART 2 PRODUCTS
*************************************************************************************************************

For a SEPSS that is not exempt from seismic, if Project Spec includes 26 0548.16, and if mounting and/or anchorage devices are to be used that differ from those specified in 26 0548.16, they must be described herein (in PART 2).

*************************************************************************************************************
2.9 PRODUCT OPTIONS AND SUBSTITUTIONS
Alternate products may be accepted; follow Section 01 2500, Substitution Procedures.
*************************************************************************************************************

Seismic: Delete 2.2 if SEPSS is not subject to  seismic design.  

Otherwise retain and edit its content based on the following: 

- 
1st paragraph is for a SEPSS that doesn’t have to operate/function post seismic event.

- 
2nd paragraph is for a SEPSS that must operate/ function after a seismic event (i.e., it’s a Designated Seismic System, or DSS).

· If paragraph applies, the “E” drawings for the SEPSS shall also state that the SEPSS is a Designated Seismic System.

If paragraph applies, edit it in accordance with content of 26 0548.16 and/or 01 8734.
*************************************************************************************************************

2.10 SEismic Performance requirements
The SEPSS shall remain in place without separation of any parts when subjected to the design basis earthquake [per Section 01 8734, Seismic Qualification of Nonstructural Components (IBC)] [as represented by the seismic forces derived from the criteria indicated [on the drawings] [in Section 26 0548.16, Seismic Controls for Electrical Systems]].

The SEPSS is a Designated Seismic System and, as such, it shall remain in place and be fully operational following the design basis earthquake [per Section 01 8734, Seismic Qualification of Nonstructural Components (IBC)] [as represented by the seismic forces derived from the criteria indicated [on the drawings] [in Section 26 0548.16, Seismic Controls for Electrical Systems]].
2.11 Stored Emergency Power Supply System (SEPSS) 

********************************************************************************************************
Edit the following to match project requirements. 
********************************************************************************************************
Provide  SEPSS(s) with electrical ratings and configurations as indicated on Drawings or specified in this Section to power emergency lighting systems using [HID,] fluorescent, or LED lamps.
************************************************************************************************************
Edit the following to match project requirements. A system with a transfer time not exceeding 1 cycle (16.7 milliseconds) is required if the system powers HID luminaires.
************************************************************************************************************
Transfer to battery-powered inverter output upon failure of facility power source shall not exceed [10 seconds][16.7 milliseconds].
System shall provide rated emergency power output for not less than 90 minutes with the output voltage remaining above 87.5 percent of normal.
The NFPA 111 classification of the SEPSS shall be as follows:
**********************************************************************************************************
Edit the following to match project requirements. A system with a transfer time not exceeding 16.7 milliseconds is required if the system powers HID luminaires.
**********************************************************************************************************
Type: [B (16.7 ms maximum interruption time)][10 (10 seconds maximum interruption time)]
Class: 1.5 (1.5 hours full-load operating time)
Category: A (receives energy from normal power supply)
Level: 1 (life safety)
The SEPSS shall include:
Free-standing or wall-mounted, lockable, NEMA-1 cabinet(s) with:
Forced-air cooling for electronics cabinets
Convection cooling for battery cabinets
Seismic restraining floor brackets if floor mounted.
AC input circuit breaker.
Transfer switch module.
Battery charger module with:
*************************************************************************************************************

Edit the following to match project requirements.  NFPA 110 requires that the SEPSS battery be re-charged to 60% within 24-hours and 100% within 48 hours. The manufacturers’ standard 24-hour recharge time meets the NFPA 110 requirement. There may be SPECIAL cases where a shorter re-charge time is warranted; note that the SEPSS input circuit must be substantially increased to support both the emergency load and the special charger load.
*************************************************************************************************************

[24-hour][12-hour] re-charge capability.
Automatic microprocessor controls.
Temperature compensation.
Sealed battery with 20-year design life.
Battery circuit breaker.

Inverter module:
Output frequency synchronized to the 60 Hz facility source during normal operation; runs at 60Hz ±0.05 Hz during emergency operation.
Output waveform distortion less than 3 percent THD.
Tolerates load power factor from 0.5 lagging to 0.5 leading.
Tolerates minimum loading of approximately 5 percent of rating.
Overload capability of not less than 125 percent for 5 minutes.
AC output circuit breaker.
User interface control panel providing access to;
Instrument and indicator functions as required by NFPA 111 for Level 1,
Program setting functions,
Alarm descriptions, and
Control functions including event and alarm logs.
Capability for remote monitoring of the NFPA 111 required status and alarm conditions by the Integrated Automated Facility Controls specified in Section 25 5000 using either of the following means: 

Native BACNET though a suitable communications port.
Form C contacts.
External maintenance/bypass switch with:
A separate cabinet from the SEPSS.
Make before break contacts to transfer the emergency lighting load from the SEPSS output to the ac power source without disturbing the load bus. The SEPSS shall be completely isolated from the ac power source and the emergency lighting load.
Provisions for conveniently and safely connecting a portable load bank for testing the SEPSS.
SEPSS shall be of modular design with replaceable subassemblies having quick disconnecting means to facilitate field repairs. Like assemblies and like components shall be interchangeable.
Sound pressure levels produced by the SEPSS, when operating from utility power, at a distance of 1 meter in any direction from the perimeter of the unit, shall not exceed 45 dBA.
System efficiency shall be not less than 95 percent when operating at rated load from line power.
2.12 REMOTE MONITORING PANEL

Provide a remote monitoring panel or annunciator to monitor SEPSS status.  The panel shall be designed for wall-mounting at a continuously manned location.
Provide visual indicators as required by NFPA 111 for a Level 1 SEPSS.
2.13 Surge Protection
Provide surge protective devices on the line and load sides of the SEPSS.
Refer to Section 26 4300, Surge Protective Devices. 
2.14 SEPSS Manufacturers

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

Edit the following to match project requirements.  A system classified as NFPA 111 Type B is required if the emergency lighting system includes HID luminaires.

***********************************************************************************************************
Manufacturers, NFPA 111 Type 10 SEPSS:
Highlites “HCi Series” 
Lithonia “EAC ISS Series”
Myers Power Products “Series E”
Manufacturers, NFPA 111 Type B SEPSS:
Highlites “HFT Series” (single-phase), H3FT Series (three-phase)

Lithonia “EAC FT Series” (single-phase), EAC FT3 Series (three-phase)
Myers Power Products “Series EI” (single-phase), Series CIII (three-phase)
PART 3 EXECUTION
*************************************************************************************************************

For a SEPSS that is subject to seismic design, if Project Spec includes 26 0548.16, and if requirements associated with installation, testing, and inspection of mounting and/or anchorage devices differ from those requirements in 26 0548.16, they must be described herein (in PART 3).  Also, if this is applicable, identify special types of seismic-control devices required for each application using the same terminology used for those devices in PART 2.
*************************************************************************************************************

3.15 EXISTING WORK
*************************************************************************************************************
Delete this when existing construction is not affected. *************************************************************************************************************
Maintain access to each existing SEPSS that is to remain active. 
Clean and repair each existing SEPSS that is to remain or be reinstalled as a part of the project.
3.16 EXAMINATION
Examine spaces and surfaces to receive SEPSS for compliance with installation tolerances and other conditions affecting performance of the product.  Do not proceed with installation until unsatisfactory conditions have been corrected.
Verify spaces to receive SEPSS have adequate HVAC to maintain temperatures indicated in the SERVICE CONDITIONS paragraph of this Section.
3.17 INSTALLATION

Install SEPSS where indicated on the Drawings and according to the approved shop drawings, the manufacturer’s instructions, NFPA 111, and NEC Article [700][701][702].  Have the manufacturer’s installation instructions available at the construction site.
Provide supports and seismic anchorage in accordance with the manufacturer’s installation instructions and requirements of Section 26 0548.16, Seismic Controls for Electrical Systems.
Ground and bond SEPSS as required in Section 26 0526, Grounding and Bonding for Electrical Systems.

Install conduits per Section 26 0533, Raceways and Boxes for Electrical Systems.

Install conductors as required in Section 26 0519, Low Voltage Electrical Power Conductors and Cables and in Article [700][701][702] of the National Electrical Code.
*************************************************************************************************************

Seismic:  Flexible connections, to the SEPSS, are required if the SEPSS is a Designated Seismic System.
Note: For seismic purposes, raceways that are 2.5 inches and below are considered flexible
*************************************************************************************************************

Install flexible connections for SEPSS where shown on drawings

************************************************************************************************************
Edit the following to match project requirements. Most facilities do not have a control center or similar continuously monitored station.
*************************************************************************************************************
Install remote monitoring panel [adjacent to the building fire alarm control panel][at a continuously monitored station as indicated on the Drawings].
Connect surge protective devices on the line and load sides of the SEPSS; refer to Section 26 4300, Surge Protective Devices.

3.18 Emergency LightinG

Install at least one emergency light at each SEPSS location.
Refer to Section 26 5200, Emergency Lighting.
3.19 IDENTIFICATION
Identify SEPSS and install warning signs and arc-flash warning labels as required in Section 26 0553, Identification for Electrical Systems.
Provide engraved, laminated Category I nameplate for each externally operable disconnect or overcurrent protective device.  Provide engraved laminated Category III nameplate(s) with emergency operating instructions that may be required for the SEPSS. Refer to Section 26 0553, Identification for Electrical Systems.
Provide safety signs and labels on SEPSS prohibiting smoking, sparks, or flame.
Post one-line diagrams data and operating instructions in accordance with Section 26 0553, Identification for Electrical Systems.
3.20 [MANUFACTURER’S FIELD SERVICE]
[Provide the services of an SEPSS manufacturer’s field technical representative who is experienced in the installation, adjustment, and operation of the equipment specified to inspect the installation and to oversee testing and energizing].
[Submit certification by manufacturer’s field technical representative in accordance with the SUBMITTALS paragraph of this Section.]
3.21 FIELD QUALITY CONTROL 
Clean, inspect, test, and energize installed SEPSS in accordance with the manufacturer’s instructions.
Witness proper torque of accessible bus connections and mechanical fasteners during installation of SEPSS.
After completing installation, cleaning, and testing: touch up scratches and mars on finish to match original finish.
Perform acceptance inspection and tests as required by NFPA 111. 
Use a portable load bank with rating equal to the SEPSS for the tests.
Submit NFPA 111 acceptance test reports in accordance with the SUBMITTALS article of this Section.
END OF SECTION
*************************************************************
Do not delete the following reference information. *************************************************************
THE FOLLOWING STATEMENT IS FOR LANL USE ONLY

This project specification section is based on LANL Master Specification Section 26 3334 Rev. 2, dated August 31, 2020. 
LANL Project I.D. [        ]

Stored Emergency Power Supply System
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