Specification – CyberWave ISS




Guideform Specifications

CyberWave ISS Systems
10-112 kVA Single – Phase output
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ISS SPECIFICATIONS

INVERTED STATIC SWITCH (ISS)

10-112 kVA SINGLE – PHASE OUTPUT
1.0.
GENERAL

1.1.
Work Included
1.1.1. The bidder shall furnish a complete standalone inverter static switch system (ISS), as specified herein, and hereafter referred to as the "ISS", to provide continuous, regulated AC power to critical loads under normal and abnormal conditions, including loss of the utility DC power.  The ISS shall be completely solid-state except for switchgear which shall be mechanical. 

1.1.2. The following shall be furnished along with the equipment:
1.1.2.1. Factory Testing

1.1.2.2. Protective packing

1.1.2.3. Documentation

1.2.
Related Work
1.2.1. The Inverter/Static Switch (ISS) shall be installed by others in accordance with the manufacturer's recommendations. 
1.3. System Description
1.3.1. The ISS system shall consist of a ISS module (including storage battery). The AC output of the ISS module will be connected to the critical loads.  The storage battery will be connected to the DC input of the ISS module through an internal battery switch.  Normal DC power will be connected to the normal source DC input of the ISS module.  Also, utility power will be connected to the alternate AC input of the ISS module to provide power to the critical loads during maintenance.  The alternate AC input must match the ISS output in voltage, phasing and ampacity.
1.3.2. Definitions
1.3.2.1. ISS Module - The portion of the inverter/static switch system which contains the inverter, static transfer switch, maintenance bypass switch, battery system, controls, instruments and indicators.
1.3.2.2. Inverter - The portion of the ISS module which converts DC power, from either the rectifier/charger or the storage battery, to regulated and filtered AC power which is supplied to the critical loads through the static transfer switch.
1.3.2.3. Static Transfer Switch - The portion of the ISS module which automatically transfers the critical loads, without interruption, from the inverter output to the alternate AC power source in the event of an overload or degradation of the inverter's performance.
1.3.2.4. Maintenance Bypass Switch - The portion of the ISS module which is used to connect the alternate AC power source to the critical loads while electrically isolating the static transfer switch and inverter for maintenance purposes.
1.3.2.5. Storage Battery - The battery system which provides DC power to the inverter input when the normal AC input power to the ISS module fails or in the event that the rectifier/charger should fail.
1.3.2.6. Battery Switch - The device used to electrically connect the storage battery to the ISS module for operational purposes.
1.3.2.7. Critical Loads - Those loads which require regulated continuous AC power and which are connected to the output of the ISS module.
1.3.3. The ISS system configuration shall be a single ISS module rated to supply the full load as specified herein.
1.4.
System Operation
1.4.1. Normal - The inverter shall supply AC power continuously to the critical loads through the static transfer switch.  The inverter output shall be synchronized with the alternate AC power source provided that the alternate AC power source is within the specified frequency range.  
1.4.2. Transfer to Alternate Source - If the static transfer switch senses an inverter shutdown signal, or degradation of the inverter output due to overload, then it shall automatically transfer the critical AC loads from the inverter output to the alternate AC power source without an interruption of power. If the alternate AC power source is below voltage limits, then the transfer can be inhibited at operator option. Transfer can also be inhibited at operator option if the alternate line AC voltage is not in phase synch with the inverter.  Static Switch transfer in either direction shall be controlled to prohibit any cross current transfer between the inverter and the alternate line.  
1.4.3. Retransfer to Inverter - The static transfer switch shall be capable of automatically retransferring the load back to the inverter after the inverter has returned to normal voltage and stabilized for a period of time if the operator selects the automatic retransfer mode.  Retransfer shall not occur, if the two sources are not in phase, inverter overtemperature alarm is active, or the operator has enabled the manual retransfer option.  The number of transfers and retransfers shall not be limited in any given time period.
1.4.4. Downgrade - If the battery is taken out of service for maintenance, it shall be disconnected from operation with the inverter by the Battery DC Input disconnect.  The ISS shall continue to function and meet all the performance criteria specified herein except for the battery reserve time capability.
1.4.4.1. The Digital Static Transfer Switch consists of six pairs of Silicon Controlled Rectifiers (SCRs) connected in an AC switch configuration.  These SCRs shall be hockey puck type and rated to carry the full 100% load (continuous rated) while operated as stipulated herein and at the maximum ambient design temperature specified.  Product using SCRs only rated for 80% of the continuous rating of the DSTS shall be devalued to 80% of the switch rating, i.e. 400 amps times 80 % = 320 amps continuous.  Use of “brick” or “gel filled” type SCRs are not allowed for all switch applications with available fault levels that may cause an SCR rupture phase to ground of such devices if not properly fused.  Use of fuses integral to the DSTS for protection of the DSTS and/or its components is not acceptable due to possible fuse clearing, out of phase transfers, and due to possible hazard, damage or injury if an incorrect type of fuse is installed that may not remove the brick type SCR fast enough to avoid catastrophic rupture.  As these type SCRs have a failure rate higher than those of hockey pucks with a high potential failure mode of grounding (which would force a UPS source to transfer to bypass), they are not suitable for this critical application.

1.4.4.2. Momentary rated SCRs or SCR legs dependent on wrap-around breakers for continuous or overload rating capability are not acceptable, as use of breakers for this purpose disqualifies the product as a full digital static transfer device with high-speed break-before-make transfer capabilities (mechanical device dependence yields a hybrid product with a too slow response and a potential for cross connection or dropping of the critical load, due to slow opening and closing time of the mechanical portion).

1.4.4.3. Three pairs of continuous rated SCRs (one pair per phase) are connected to the preferred source while the other three pairs are connected to the alternate power source.  The load sides of the SCRs are connected together with their respective phases to form the critical AC load output terminals.

1.4.4.4. A software-guided and manually operated maintenance bypass switching arrangements shall be included to permit transferring the loads to either source and to isolate the SCRs for servicing without disrupting power to the critical loads.
1.5. Quality Assurance
1.5.1. The manufacturer shall have an ISO 9001 Quality Assurance Program with checks on incoming parts, modular assemblies, and final products.  A final test procedure for the product shall include a check of all performance specifications and a minimum 12-hour "burn-in" for the entire system.  An on-site test procedure shall include a check of system functional operation and battery operation after installation of the equipment.
1.6. References
1.6.1. ANSI/NFPA 70 (1987) - All conductors shall be sized according to their current ratings with appropriate de-rating when required.
1.7. Submittals

1.7.1. With Proposals - Catalog cuts and/or data sheets describing the proposed equipment shall be submitted with the proposal. A user's listing shall be furnished giving company names, locations and ISS installed. All deviations to this specification shall be listed and included with the proposal.
1.7.2. After Receipt of Order - A minimum of two sets of installation drawings showing outline dimensions, weights, connections and a one-line diagram of the ISS shall be sent to the purchaser to be used in planning the installation of the system.
1.7.3. After Construction of Equipment.
1.7.3.1. Two copies of drawings shall be furnished for each of the following:
a. Equipment installation outline including external cabling termination locations.
b. Equipment internal wiring diagram.
1.7.3.2. Two instruction manuals shall be furnished and shall include as a minimum the following:
a. Safety instructions
b. System description, specifications and controls

c. Installation planning

d. Operators guide

e. Control panel reference

f. Warranty and service information
1.7.3.3. At least one certified copy of the final test report shall be furnished with the equipment.
1.7.4. After Installation of Equipment - A signed field service report describing start-up and on-site testing shall be furnished with the invoice for the service trip.
1.8. Delivery, Storage and Handling

1.8.1. The equipment shall be shipped on a wooden pallet suitable for forklift handling.  The equipment shall be covered with clear plastic sheeting to prevent dust and dirt from entering the cabinet during shipment and storage.
1.9. Site Conditions

1.9.1. The electronic equipment shall be suitable for installation indoors with ambient temperatures from 0 - 40o C. (32 - 104o F.) and relative humidity from 0 - 95%. Site altitude up to 3300 feet above sea level without de-rating.
1.10. Warranty

1.10.1. The manufacturer shall state their warranty of the equipment.  In no case shall it be less than 12 months after start-up or 18 months after shipment, whichever occurs first.
2.0.
PRODUCTS

2.1.
Electrical Characteristics

2.1.1. ISS Module Normal Source Input.
2.1.1.1. Voltage: 120 or 240 VDC

2.1.1.2. Voltage Range: +10 to  ‑20% without discharging the battery
2.1.2. ISS Module Alternate Input (must be the same as 2.01.C)
2.1.2.1. Voltage: 120VAC 60 Hertz (200, 220 or 230 VAC 50 Hertz optional) 1 Phase, 2 Wire
2.1.2.2. Frequency: 60 Hertz.  (50hz optional)
2.1.2.3. Power Rating: 10 - 112 kVA
2.1.3. ISS Module Output
2.1.3.1. Voltage: 120VAC 60 Hertz (200, 208 or 230 VAC 50 Hertz Optional) 1 Phase, 2 Wire
2.1.3.2. Frequency: 60 Hertz; (Optional 50 Hz)
2.1.3.3. Power Rating: 10-112 kVA @ 0.8 Power Factor
2.1.3.4. Voltage Regulation: ± .5 % nominal for any one of the following conditions.
a. No load to full load
b. 1.0 to 0.8 lagging power factor
c. Minimum to maximum DC input voltage (minimum batt voltage)
d. 0 to 40o C. ambient temperature
2.1.3.5. Voltage Transient Response:  ±5% upon application of 100% load with recovery to ±2.5% within 16 milliseconds
2.1.3.6. Voltage Adjustability: ± 5% of nominal.
2.1.3.7. Harmonic Distortion:  Maximum 3.5% RMS THD with non-linear loads (CF=3:1), 3% maximum for linear loads.
2.1.3.8. Frequency Stability: ± 0.1% free-running.
2.1.3.9. Frequency Slew Rate: 1.0 Hertz/second maximum.
2.1.3.10. Frequency range for synchronization to alternate line: 58-62 Hz
2.1.3.11. Overload Capacity (on Static Bypass)
a. 10-20kVA: 1193A RMS Symmetrical XL /R=15 for One Loop
b. 25-30kVA: 1491A RMS Symmetrical XL /R=15 for One Loop
c. 40-75kVA: 5321A RMS Symmetrical XL /R=15 for One Loop
2.1.3.12. Overload Capacity (On Inverter): 150% of rated output power (kw) for 15 minutes at 40(C and minimum DC bus.
2.1.3.13. Efficiency:  The AC to AC efficiency of the ISS at nominal AC input line and floating battery shall be 83% minimum from 25% - 100% of full rated AC  load.
2.1.3.14. Acoustic noise: less than 60dba at 1 meter under full rated load.
2.1.3.15. ISS shall meet all of the above criteria with the battery disconnected
2.1.4. Storage Battery
2.1.4.1. Voltage - As required by the inverter.  Battery voltage limits:
a. Either 105vdc-140vdc or 210vdc-280vdc depending on ISS model

2.1.4.2. Protection Time
a. As required by site
2.1.4.3. Optional Battery
a. Rack Bracing - Seismic Zone ​​​​______
b. Matching cabinet if desired
2.2. Inverter
2.2.1. The inverter shall consist of DC filter capacitors, DC surge protection, a solid-state pulse width modulated (PWM) inverter using digital signal processors, an output isolation transformer,  ribbon cable or similar control wiring ( for high Noise Immunity), and control circuitry to provide precise AC voltage regulation and electronically controlled current limiting.
2.2.2. Over-current Protection
2.2.2.1. The inverter input shall be protected by fast acting fusing to prevent damage to the solid-state devices in the inverter bridges.
2.2.2.2. The inverter output shall be electronically current limited.
2.2.3. DC Filter Capacitors
2.2.3.1. The input of the inverter shall have banks of filter capacitors.
2.2.4. DC Surge Protection
2.2.4.1. The inverter input shall have DC surge protection to assure proper operation in the event that there are surges or spikes on the inverter input.  The inverter input shall be protected against a 4000 volt transient for 100 microseconds from a 40 ohm dynamic source impedance.
2.2.5. Pulse Width Modulated (PWM) Inverter
2.2.5.1. The inverter shall be a PWM type, DSP controls and shall use IGBT devices for increased reliability and improved transient response.
2.2.6. Output Transformer
2.2.6.1. The inverter shall be furnished with an isolation type output transformer with copper windings.
2.2.7. Output Filter
2.2.7.1. The inverter shall have an active on-line PWM filter to maintain the total harmonic distortion (THD) of the output voltage to the specified limits as well as minimize switching transients.
2.2.8. Control Circuitry
2.2.8.1. The inverter shall be provided with DSP based control circuitry to provide constant AC voltage regulation as specified.
2.2.8.2. The control circuitry shall electronically current limit the output of the inverter by dropping the AC voltage when the output current exceeds a preset limit.
2.2.8.3. The circuitry shall provide a low voltage initial start-up of the inverter and ramp up to full voltage in approximately 5 seconds.
2.2.8.4. The control circuitry shall automatically synchronize and phase lock the inverter output to the alternate power source as long as the source is within 60 ± 0.5 to ± 2 Hertz, depending on user specification. If the alternate power source is not within these limits, then the control circuitry shall break synchronization and lock to an internal oscillator.
2.2.8.5. The control circuitry shall interface with a DC low voltage sensor and turn off the inverter at the 105vdc (or 210vdc) volts level to prevent damage to the battery.
2.2.8.6. Test points and on board LED indicators shall be provided to facilitate diagnosis. All parameters of the ISS operation shall be accessed from the front digital control panel.
2.2.8.7. Provisions shall be made for easily testing logic circuitry without operating the power circuits (software based test-programs can be used to allow immediate testing).
2.2.8.8. On board diagnostics shall be placed on the circuits for verification of operation.
2.3. Static Transfer Switch
2.3.1. The static transfer switch shall consist of two pairs of Silicon Controlled Rectifiers (SCR's) per phase with each pair connected in inverse parallel (back to back).  One set of SCR's shall be connected to the inverter while the other set of SCR's is connected to the alternate, or bypass, power source.  The outputs of the two sets of SCR's are connected together and furnish power to the critical loads.
2.3.2. Inverter Failure - If the inverter is out of normal limits due to under-voltages or over-voltages, the static transfer switch shall turn on the alternate source SCR's to provide power to the loads from the alternate power source.  At the same time, the inverter side shall be turned off to prevent the alternate power source from back-feeding power to the inverter.  If the alternate power source is not within normal voltage limits, or not in phase synch, then the transfer can be inhibited at the operator’s option. The control shall also have the capability of allowing unconditional transfers to the alternate line if the operator selects that programmed option. All such transfers shall block any instantaneous cross current connections between the inverter and the alternate line which could damage the inverter or clear alternate line fuses.
2.3.3. Retransfer to Inverter - The static transfer switch shall be capable of automatically retransferring the load back to the inverter after the inverter has returned to normal voltage and stabilized for a programmed period of time.  Retransfer shall not occur, whether initiated manually or automatically, if the two sources are not in phase or the inverter has not recovered nominal output voltage.
2.3.4. Overload - If a AC current overload is detected, the static transfer switch shall operate as described in 2.04.B. and C. above.  For up to 150 % overload the inverter shall keep supplying the load for 15 minutes at 40( C, and thereafter transfer to alternate line if the overload still exists.
2.3.5. Surge Protection - The static transfer switch shall have surge protection on the alternate source side.
2.3.6. Transfer Conditions
2.3.6.1. The static transfer switch shall transfer from the inverter to the alternate power source for the following conditions:
a. Inverter undervoltage
· 90% of nominal, programmable
b. Inverter overvoltage
· 110% of nominal, programmable
c. Inverter overload
d. Manual signal from operator control panel
2.3.6.2. The static transfer switch shall inhibit transfer to the alternate source for the following conditions by default:
a. Alternate source undervoltage
· Less than 80% of nominal
b. Inverter & Alternate Source not in phase
2.3.7. Automatic Retransfer Conditions - The system shall automatically retransfer the load to the inverter provided all of the following conditions are met:
2.3.7.1. The inverter and the alternate source are in phase.
2.3.7.2. Inverter voltage is within ± 10% of nominal for more than five seconds on all phases.
2.3.7.3. Manual retransfer mode has not been selected.
2.3.8. Transfer Sensing Time - Maximum transfer sensing time for loss of inverter voltage shall be 1/4 cycle maximum.
2.3.9. Transfer Time - Maximum transfer time to switch from inverter to alternate power source shall be 100 microseconds.
2.4. Maintenance Bypass Switch
2.4.1. A manually operated maintenance bypass switching arrangement shall be provided which permits bypassing the critical loads to the alternate AC power source without interruption of power to those loads, and at the same time, electrically isolates the static transfer switch and inverter from the alternate power source. This switch is a single switch that allows foolproof switching and eliminates the need for any interlocks. 
2.5. Display
2.5.1. The Inverter/Static Switch (ISS) shall be provided with microprocessor based Full Color Touch Screen LCD display and control panel.  An optional (Standard on P3) system power flow diagram (Mimic) with all the switchgear, fusing and accessories shall be displayed on the color LCD.  The Control panel will be Menu driven to select and display status of any submodules of the system or the system as a whole.  All the metering and event display shall be real time and true RMS with a 1% accuracy of metering functions.  All operator controls and monitoring shall be accessible through the TouchScreen on the front door.   The alarms and metering shall be displayed in color-coded alphanumeric display.
2.5.2. Additional features of the monitoring system shall include:
2.5.2.1. Real time clock (time and date stamp)
2.5.2.2. Alarm History color coded with time and date stamp

2.5.2.3. Battery backed up, non-volatile memory 
2.5.2.4. Metering of multiple points in the ISS system
2.5.2.5. All set-points and thresholds are set / monitored digitally
2.5.2.6. Smart tests of battery and static switch

2.5.2.7. Service Notebook
2.5.2.8. Configuration and hardware setup
2.5.2.9. System Access Security via passwords
2.5.2.10. Online “help” text
2.6. Control Wiring
2.6.1. All communications and/or control wiring in the Inverter/Static Switch shall be ribbon type or Fiber Optic or similar to ensure high level of noise immunity and EMI/RFI protection
2.7. Controls
2.7.1. The following controls shall be included on, or inside of, the Inverter/Static Switch module cabinet:
2.7.1.1. ISS start
2.7.1.2. ISS stop
2.7.1.3. Modbus Communications
2.7.1.4. Transfer to Bypass
2.7.1.5. Preferred/Alternate Control
2.7.1.6. Date, Time & Time Zone Set
2.7.1.7. Audible Alarm Enable/Disable
2.7.1.8. Default Screen Options
2.7.1.9. Password Protection, Multiple Levels
2.7.1.10. Battery Voltage Low Alarm
2.7.1.11. Battery Test Parameters

2.7.1.12. Battery Equalize Parameters

2.7.1.13. Inverter Output Voltage Window
2.7.1.14. Inverter Output Voltage High/Low Voltage Alarm
2.7.1.15. Inverter Saturation Trip Restart: Enable/Disable
2.7.1.16. Return to Preferred: Enable/Disable
2.7.1.17. Inverter Auto Start: Enable/Disable

2.7.1.18. Transfer to Bypass on Inverter Fail: Enable/Disable

2.7.1.19. Synchronization Fail Transfer: Enable/Disable
2.7.1.20. STS Test Control
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	Events/Alarms
	Parameter
	P1
	P2
	P3

	DC Bus
	DC Bus OK
	X
	X
	X

	
	DC Bus High Voltage
	O
	O
	X

	
	DC Ground Fault Positive
	
	X
	X

	
	DC Ground Fault Negative
	
	X
	X

	
	DC Ground Fault
	
	X
	X

	
	DC Caps Due for Maintenance
	
	
	X

	
	DC Bus CB Open
	O
	O
	O

	
	DC Bus Fuse Blown
	O
	O
	O

	Battery
	On Battery
	X
	X
	X

	
	Low Battery
	X
	X
	X

	
	Battery Equalize Initiated
	X
	X
	X

	
	Battery Equalize Aborted
	X
	X
	X

	
	Battery Equalize Complete
	X
	X
	X

	
	Battery Available (Disc Closed)
	X
	X
	X

	
	Battery Not Available (Disk Open)
	X
	X
	X

	
	Battery End Voltage
	X
	X
	X

	
	Battery Test
	
	
	X

	
	Battery Test Initiated
	
	
	X

	
	Battery Test Passed
	
	
	X

	Events/Alarms
	Parameter
	P1
	P2
	P3

	
	Battery Test Failed
	
	
	X

	
	Battery Test Terminated by User
	
	
	X

	
	Battery Test Incomplete
	
	
	X

	
	Battery Due for Maintenance
	
	
	X

	
	Battery Equalize in 30 Minutes
	
	
	X

	
	Battery Equalize Terminated by User
	
	
	X

	
	Battery CB Shunt Trip
	O
	O
	X

	
	Temperature Compensated Bat Charging
	O
	O
	O

	
	Battery Fuse Blown
	O
	O
	O

	
	Battery CB Open
	O
	O
	O

	Inverter
	Inverter OK
	X
	X
	X

	
	Inverter Failure
	X
	X
	X

	
	Inverter Overload
	X
	X
	X

	
	Inverter Current Limit
	X
	X
	X

	
	Inverter Sat Trip
	X
	X
	X

	
	Inverter Temperature OK
	X
	X
	X

	
	Inverter Overtemp
	X
	X
	X

	
	Inverter Output Voltage High
	
	
	X

	
	Inverter Output Voltage Low
	
	
	X

	
	Inverter Output Frequency High
	
	
	X

	
	Inverter Output Frequency Low
	
	
	X

	
	Inverter Input CB Open
	O
	O
	O

	
	Inverter Output CB Open
	O
	O
	O

	
	Inverter Input Fuse Blown
	O
	O
	O

	Bypass
	Alt Line Available
	X
	X
	X

	
	Alt Line Fail
	X
	X
	X

	
	Sync Loss
	X
	X
	X

	
	STS on Inverter
	X
	X
	X

	
	STS on Bypass
	X
	X
	X

	
	Manual Transfer Enable
	X
	X
	X

	
	Alt Line CB Open
	O
	O
	O

	Output
	Load on Inverter
	X
	X
	X

	
	Load on Bypass
	X
	X
	X

	
	MBS in Normal Position
	X
	X
	X

	Events/Alarms
	Parameter
	P1
	P2
	P3

	
	MBS in Bypass
	X
	X
	X

	
	MBS in Bypass Isolate
	X
	X
	X

	
	STS Active Short
	X
	X
	X

	
	STS Inactive Short
	X
	X
	X

	
	STS Open SCR
	X
	X
	X

	
	STS Receive Error
	X
	X
	X

	
	STS Timeout Error
	X
	X
	X

	
	STS On Alternate
	X
	X
	X

	
	Output Failure
	
	
	X

	
	Output to Ground Fault
	O
	O
	O

	
	STS Output CB Open
	O
	O
	O

	
	Emergency Power OFF
	O
	O
	O

	General
	ISS Normal
	X
	X
	X

	
	System Reset
	X
	X
	X

	
	Overload Timer Started
	X
	X
	X

	
	Overload Timer Ended
	X
	X
	X

	
	EPROM Write Error
	X
	X
	X

	
	Lost Communication to Master
	X
	X
	X

	
	Summary Alarm
	X
	X
	X

	
	Summary Overtemp
	X
	X
	X

	
	Cabinet Overtemperature
	X
	X
	X

	
	Fan Failure
	
	X
	X

	
	STS Power Supply Failure
	
	X
	X

	
	System Logic Power Supply Failure
	
	X
	X

	
	Air Filter Needs Cleaning
	
	
	X

	
	Fans Due for Maintenance
	
	
	X

	
	Cascaded Redundant Configuration
	O
	O
	O

	
	Split Redundant Configuration
	O
	O
	O

	
	ISS Trouble
	O
	O
	O

	
	ISS Shutdown
	O
	O
	O

	Other
	Event Log
	X
	X
	X

	
	STS Test
	
	X
	X

	
	Mimic Panel
	
	
	X


2.8. Indicators
2.8.1. The ISS shall have a full color TouchScreen LCD panel which displays the following indications.  All alarms can be latched (Optional)
2.9. Alarm Contacts
2.9.1. The following functions shall have alarm contacts (one form “C” 2 Ampere resistive rating at 120 VAC or 28 VDC) available for connection to an alarm system or to the remote alarm panel.  These alarms shall latch until reset after the alarm condition has cleared except for "1" which shall not latch.  Up to 10 other customer defined alarm contacts can be added as options.  An additional relay board which offers 14 customer-defined contacts can be optionally added as well.
2.9.1.1. On battery
2.9.1.2. Low battery
2.9.1.3. Summary overtemperature
2.9.1.4. Summary alarm
2.10. Remote Alarm Panel (optional)
2.10.1. A wall mounted remote alarm panel shall be furnished.  It shall have an audible alarm, an alarm silence acknowledge pushbutton, and lamps for the following alarm conditions:
2.10.1.1. On battery
2.10.1.2. Low battery
2.10.1.3. ISS summary alarm
2.10.1.4. Summary Overtemperature
2.11. Communications
2.11.1. Modbus Communications for remote monitoring of the ISS shall be standard via an RS-232 communications port.  The following system information shall be downloaded to a remote terminal:
2.11.1.1. Metering Menu

2.11.1.2. Status/Alarms
2.11.1.3. Event Log
2.12. Design

2.12.1. Life - The system shall use components of adequate rating to provide an expected service life of twenty years continuous duty and 8 years without component replacement, excluding fans and batteries.  The system shall contain no continuously moving parts other than cooling fans which shall have permanently lubricated bearings.
2.12.2. Maintenance - Provisions shall be provided for testing the control circuits while the critical loads are bypassed to one of the power sources.  All adjustments shall be possible without the use of a volt-ohm-milliampere meter and oscilloscope.  Test points and diagnostic lights shall be provided to allow easy monitoring of the controls.  Control circuits shall be mounted on etched multi-layer circuit boards with surface mount technology to improve reliability through reduced component count.
2.13. Construction

2.13.1. Enclosure - The ISS electronics shall be housed in a code gauge steel, NEMA 1 enclosure requiring access from the front only for all servicing adjustments and connections.  Access shall be through a hinged door. The frame shall be 11 GA and the doors and panel 16 GA. The enclosure shall be primed and painted inside and outside with a suitable semi-gloss enamel.  The enclosure shall be a free-standing floor mount design with removable side & back panels to provide flexibility of installation configuration.  Enclosure shall be installable with back to wall and with equipment adjacent to either or both sides except for bottom cable entry option where side access is necessary.
2.13.2. Layout - Modules and subassemblies shall be mounted in open construction style so that each may be easily replaced. Slide-out modules are preferable The equipment shall be constructed so that each power component can be replaced without a soldering iron or special tools.  Cable and conduit connections shall be through the top or bottom (optional) of the cabinet.
2.13.3. The unit shall contain bracing and fasteners intended to keep the unit erect during and after a Zone 4 seismic event based on ground motion forces as specified by site conditions.  Vendor shall provide calculations for proper selection of anchor bolts.
2.13.4. Material and Workmanship
2.13.4.1. Workmanship shall be first class in every respect.
2.13.4.2. All material shall be new and of best commercial grade.
2.13.4.3. Brackets and securing hardware shall be electroplated / galvanized with corrosion resistant material.
2.13.4.4. Internal wiring conductors shall be combined into cables, or bundles, and shall be tied securely together.
2.14. Cooling
2.14.1. Cooling shall be forced air by fans.  Redundant overall cabinet cooling shall be available as an option.
2.15. RFI/EMI Susceptibility

2.15.1. The ISS operation, metering and critical AC load shall not be affected by the Operation of a 5 watt RF power portable radio in either the 150-160 megahertz band or the 460 - 470 megahertz band when the radio is operated in transmit or receive mode  at 0.1 meters from the closed cabinet enclosure of the ISS
2.16. Storage Battery

2.16.1. The standard storage battery shall have sufficient capacity to maintain the ISS output at full load for the specified time.  The standard battery shall be of the sealed, VRLA minimum maintenance type designed for use with ISS modules.
2.17. Battery DC Input Switch

2.17.1. The Battery DC Input switch, rated for the proper DC voltage and final discharge ampacity, shall be furnished as an internal part of the ISS module.
3.0.
EXECUTION

3.1.
Manufacturing
3.1.1. The manufacturer shall design, build, test and arrange for shipment of the Inverter/Static Switch (ISS).
3.1.2. The manufacturer shall prepare and deliver the required drawings and instruction manuals with the equipment.
3.2.
Site Preparation
3.2.1 The owner shall prepare the site for installation of the equipment.
3.3.
Installation
3.3.1. The owner shall arrange for local electricians to install the equipment.
3.3.2. The equipment shall be installed in accordance with local codes and the manufacturer's recommendations.
3.4. Field Quality Control
3.4.1. If requested by the owner, the equipment shall be checked out and started by a field service representative from the equipment manufacturer.  A signed field service report shall then be submitted after the equipment is operational.
3.5.
Spares
3.5.1. A list of manufacturer's recommended spare parts shall be submitted with the manuals.
End of Specification
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