Eaton Guide Specification

Notes and instructions to specwriter

The following guide specification is offered for your assistance in specifying this product as part of a CSI (Construction Specification Institute) compliant document.

This guide specification has been created in MS Word and uses Word features including Styles and Review to assist in editing and formatting.   You may also find it helpful to view the document in Outline mode when editing or selecting sections to copy/paste into your base document.

Styles 

Styles are provided for all paragraph types described in the CSI Masterformat.  Applying a Style to text will provide the correct indentation, paragraph letter/number, font, capitalization, etc….  Styles are shown on the right-hand side of the Word “Home” ribbon.
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Review

“Notes to Specwriter” (when available) are provided using the Reviews feature in Word.  To view “Notes to Specwriter” select “All Markup” in the Tracking dropdown menu on the Review ribbon.  To hide notes, select “No Markup”.   You can advance from one note to the next using the Previous and Next buttons on the same ribbon.  In earlier versions of MSWord hide notes by un-checking ‘Comments’ under Review>Show notes.  All comments should be deleted before printing or copying.
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PANELBOARDS
SECTION 2624 16
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Outline view 

The Outline view within Word is often helpful when editing or copying sections from this Guide Specification.  Also, when pasting sections from this document into a base document the specwriter may want to consider using right-click and “Merge Formatting’ or ‘Keep Text Only” features.

SECTION 16260

Addendum B
SYSTEM BYPASS MODULE (SBM) 

GUIDE SPECIFICATION

For

STATIC UNINTERRUPTIBLE POWER SUPPLY

Eaton 9395 SBM models 2000 Amps to 4000 Amps (up to eight modules)

Parallel Redundant or Capacity System

Part 1 - General

1.01
Summary

A. This specification must be used in conjunction with either “Guide Specification, Eaton 9395 UPS  (225 to 550kVA)” or “Guide Specification, Eaton 9395 UPS (650 kVA to 1100kVA).   These documents will provide the specifications on scalable UPS and the individual Uninterruptible Power Module (UPM) units used in the parallel redundant/ capacity system.  Each UPS may consist of one to four UPMs that can be paralleled for redundancy or capacity. Each UPM in a 9395 UPS contains a Rectifier, Inverter and Battery converter. The high speed bypass is removed when the 9395 UPS is in SBM configuration, and the power connection terminals are housed in an I/O Module (IOM). The use of these 9395 modules in a parallel redundant/capacity system will not alter their specified performance unless indicated in this specification.
B. This specification describes a three-phase, online, solid-state uninterruptible system bypass module, hereafter referred to as the SBM.  The SBM and associated UPS and UPM modules shall operate in conjunction with the existing building electrical system to provide power conditioning, back up and distribution of conditioned power for critical electrical loads.  

C. The SBM described in this specification shall have the ability to support up to 32 individual 275 kVA UPM modules, arranged in up to 8 I/O Modules (IOM) in any configuration allowed in Section 1.02.A. 1 and 2, below.
1.02
UPS System Description

The Parallel UPS shall be available with the following characteristics

A. The Parallel UPS shall consist of the following components:

1. Up to 32 UPM units, connected to I/O Modules,(IOM), and arranged as follows:

a) 275 kVA IOM, with one or two UPMs

b) 550 kVA IOM, with two or three UPMs

c) 825 kVA IOM with three or four UPMs

d) 1,100 kVA IOM, with three or four UPMs

2. The different sizes of IOMs above may be deployed in any combination, as long as the total number of associated UPMs does not exceed 32.
3. One System Bypass Module

4. One common battery string supporting each UPS or one separate battery string for each individual UPM.

B. UPS modes of operation:  The UPS shall operate as an on-line, fully automatic system in the following modes:

1. Normal:  The critical load shall be continuously supplied by the inverter.  The rectifier / charger shall derive power from the commercial AC source and shall supply DC power to the inverter while simultaneously float-charging the battery.

2. Battery:  Upon failure of the commercial AC power, the critical load shall continue to be supplied by the inverter, which shall obtain power from the batteries without any operator intervention.  There shall be no interruption to the critical load upon failure or restoration of the commercial AC source.

3. Recharge:  Upon restoration of the AC source, the rectifier/charger shall recharge the batteries and simultaneously shall provide power to the Inverter.  This shall be an automatic function and shall cause no interruption to the critical load.

4. Bypass:  If the UPS module must be taken out of the Normal mode for overload, load fault, or internal failures, the static bypass switch shall automatically transfer the critical load to the commercial AC power.  Return from bypass mode to normal mode of operation shall be automatic. Transfer to and from bypass mode shall be capable of being initiated manually, without operation of the static switch.

1.03 References

A. UL 1778 4th Edition / CSA C22.2. 107.3-105 (Underwriters Laboratories / Canadian Standards Association) – Standard for Uninterruptible Power Supply Equipment.  Product safety requirements.

B. NEMA PE-1 – (National Electrical Manufacturers Association) – Uninterruptible Power Systems standard.

C. IEC 62040-2 (International Electrotechnical Commission) – Electromagnetic compatibility for uninterruptible power systems

D. IEC 62040-3 (International Electrotechnical Commission) – Method of specifying the performance and test requirements of uninterruptible power systems.

E. IEEE 587 (ANSI C62.41) Category A & B (International Electrical and Electronic Engineers) – Recommended practices on surge voltages in low voltage power circuits.

F. IEC 62040-1-1 – Uninterruptible power systems, general safety requirements for UPS used in operator access areas.

G. MIL-HDBK-217F (Military Handbook) – Reliability prediction of electronics equipment.

1.04
SUBMITTALS

A. The SBM shall be supplied with sufficient documentation, including the following manuals:

1. Operation Manual: One copy of the operation manual shall be furnished.  It shall possess sufficient detail and clarity to enable the owner’s technicians to understand and operate the UPS equipment.  The manual shall describe the UPS in full by including the following major items:

a) Operating Procedures

b) Performance Data and Technical Data

c) General Description

d) Communications Capability

e) Accessory Description

2. Installation Manual: One copy of the installation manual shall be furnished.  It shall possess sufficient detail and clarity to enable the owner’s technicians to install the UPS equipment.  One set of the following drawings and data sheets shall be supplied:

a) Receiving and Installation Instructions

b) UPS One‑Line Drawings

c) Equipment Outline Drawings

d) Interconnection Drawings

e) Battery Wiring Diagram

f) Accessory Wiring Diagrams

1.05
QUALIFICATIONS

A. The UPS manufacturer shall have a minimum of forty years experience in the design, manufacture and testing of solid-state UPS systems.  A list of installed UPS systems of the same type as the manufacturer proposes to furnish for this application shall be supplied upon request.

I. The UPS manufacturer shall have ISO9001 certification for the design, manufacture, delivery, and support of AC power protection products and systems.

I. The UPS manufacturer shall maintain a staffed 7x24x365 call center for technical and emergency support.

I. Field Engineering Support:  The UPS manufacturer shall directly employ a nationwide field service department staffed by factory-trained field service engineers dedicated to startup, maintenance, and repair of UPS equipment.  The organization shall consist of local offices managed from a central location.  Field engineers shall be deployed in key population areas to provide on-site emergency response within 24 hours.  A map of the United States showing the location of all field service offices must be submitted with the proposal.  Third-party maintenance will not be accepted. 

I. Spare Parts Support:  Parts supplies shall be located in the field to provide 80% of all emergency needs. Parts are stocked in regional logistics centers, ensuring a 95% First Time Fix rate and maximizing system availability. 

I. Product Enhancement Program:  The UPS manufacturer shall make available feature upgrade service offerings to all users as they are developed.  These upgrades shall be available as optional field-installable kits. 

I. Maintenance Contracts:  A complete range of preventative and corrective maintenance contracts shall be provided and offered with the proposal. Under these contracts, the manufacturer shall maintain the user’s equipment to the latest factory revisions.

Part 2 – Products

2.01
Manufacturers

A. Approved manufacturer:  EATON

2.02
Uninterruptible power supply ratings and operating characteristics

A. UPM & SBM configuration:

1. The UPS shall feature SBM ​​​​​_____, Model _____ (choose the SBM type and Model from appendix 1, table one, columns 1 & 2).

2. The UPS shall feature IOM _____, Model _____ (choose the IOM type and Model from appendix 1, table two, columns 1 & 2).

3. The UPS shall feature a quantity of _____ UPMs (choose the UPM quantity from appendix 1, table two, columns 5 & 6).

B. UPM continuous ratings:  

1. Each UPM shall be rated at (225 or 275) kVA maximum for a load power factor range of 0.9 lagging to 0.9 leading (choose a kVA value from appendix 1, table two, column 3).

2. Each UPM shall be rated at (202 or 250) kW (choose a kW value from column 4 of table two in appendix 1).

3. Each UPS shall be field upgradeable from ____UPM(s) to ____UPMs (choose min and max # of UPMs   from appendix 1, table two, columns 5 and 6).

4. UPM rectifier/charger input:

a) Nominal input voltage:  (400 or 480) VAC, 3-phase, 3-wire plus ground 

b) Operating input voltage range:  +10%, -15% of average nominal input voltage without battery discharge.

c) Operating input frequency range is within 3 Hz of the nominal input frequency:  

(1) For a 50 Hz UPM, the range is 47 to 53 Hz.

(2) For a 60 Hz UPM, the range is 57 to 63 Hz.

(3) The frequency range is adjustable to nominal + 5 Hz, factory set.

d) Input power factor shall be 0.99 with NO input filter required, at full load and nominal input voltage (with battery on float).

2.03
Uninterruptible power system standard features

The UPS shall feature the following standard components and capabilities:

A. The UPS shall consist of the following components:

1. One to eight I/O Modules (IOM), each incorporating one or more Uninterruptible Power Modules (UPMs).

2. One System Bypass Module (SBM).

3. One common battery string for each IOM, or one separate battery string for each UPM.
4. UPS configuration

a) The SBM shall source from either the UPM bus within the SBM or the SBM bypass input to support the loads on the critical bus.  During normal operation the SBM sources from the UPM bus to support the loads on the critical bus.  

b) The SBM shall automatically transfer the critical loads to the SBM bypass input source for emergency bypass power in the event of a UPM bus failure or for load fault clearing.

c) The SBM UPM input shall serve as the junction point for the IOM outputs and shall form the UPM bus.

d) The SBM bypass input shall serve as the junction point for an alternate energy source.  The source for the SBM bypass input shall either be one of the UPM input sources or an alternate source. 

e) The individual IOM or UPM inputs shall be from the same source or from different sources. If the UPM inputs are from more than one source, then each UPM shall utilize a separate battery...

5. Uninterruptible Power Module (UPM) configuration

a) A parallel capacity capable UPM in a parallel redundant configuration (two module system) shall have the capability to be upgraded after initial installation to serve as one of the UPMs in a parallel capacity configuration as described in this product specification.

6. Battery configurations

a) Common battery configuration: The UPS shall be capable of operating with a common battery connected to the DC links of all the UPMs.  Inter-module communications shall not be required to support this battery configuration. 

b) Separate battery configuration: The UPS shall be capable of operating with separate batteries connected to the DC links of each UPM.  Inter-module communications shall not be required to support this battery configuration.

c) The UPS shall accommodate either valve-regulated (AGM) batteries or wet cell lead acid batteries in any of the above configurations.

7. Power wiring interconnections

a) The UPS shall feature 3-phase power wiring (3 wires, or 4 wires if the load requires a neutral) to connect each UPM to the UPM bus within the SBM. 

b) The power wiring used to connect each UPM to the SBM shall be run through external conduit per applicable local code requirements.

8. Monitoring wiring interconnections

a) The UPS shall feature 2 independent and fully redundant digital monitoring networks which connect the UPSs to the SBM.  Each interconnecting cable (Belden 8761 or equivalent) shall consist only of a twisted shielded pair.  Each of these interconnection cables shall serve as the physical layer for the UPS monitoring network.

b) Cabling for the UPS monitoring network shall consist of cable segments secured at each SBM or UPM with mechanical connectors.  All module interconnections shall be fully redundant.

c) The two cables for the UPS monitoring network shall daisy chain between the UPMs and the SBM.  This shall be done in such a manner that all but the outside modules shall have a total of four interconnecting cables landing at each module.  Only two interconnecting cables shall be landed at the outer two modules.  A specified module landing sequence for the interconnecting cables between the UPMs and SBM in the installation shall not be required.

d) The length of all the interconnecting cable segments in one network shall be no more than 100 meters.  Other than this total network length, there shall be no restrictions as to the distance between modules on the network.

9. UPS performance with loss of control wiring interconnections 

a) With the complete loss of SBM interconnections for one of the two UPS monitoring networks, throughout the UPS, there shall be no reduction in system operational capability.

b) With the complete loss of SBM interconnections for both of the UPS monitoring networks, throughout the UPS, all UPMs shall have the capability to support the critical load up to their rated load

c) With the complete loss of SBM interconnections for both of the UPS monitoring networks, each UPM shall have the capability to detect an internal UPM failure and remove itself from the UPS bus.

10. UPS performance with loss of communications 

a) With the complete operational loss for one of the two UPS monitoring networks, there shall be no reduction in system operational capability.

b) With the complete operational loss of both of the UPS monitoring networks, all UPS shall have the capability to support the critical load up to their rated load.

c) With the complete operational loss of both of the UPS monitoring networks, each UPS shall have the capability to detect an internal UPM failure and remove itself from the UPS bus.

d) This wireless paralleling method shall not rely on information to be shared between any two UPSs, thereby eliminating the need for inter-UPS communications.

e) It shall not be possible for a failure in the controls of one UPM to propagate a failure in any other UPM.
11. UPS startup performance

a) With a single button press on the SBM touch screen control panel, the UPS shall automatically transition from a fully de-energized condition to a Normal condition, provided each of the UPMs features an optional motor operated battery disconnect.  This shall also require that power be available to the UPS inputs and SBM bypass input prior to initiating the “go to Normal” command.

b) If each of the UPMs do not feature an optional motor operated battery disconnect, the UPS shall automatically transition from a fully de-energized condition to a normal condition with only a button press on the SBM control panel and manual closure of the battery disconnects.  This shall also require that power be available to the UPS inputs and SBM bypass input prior to initiating the keytwist.

12. UPS performance during normal operation

a) The UPSs shall not have a master/secondary relationship.

b) The selective tripping and load sharing methods shall eliminate a controls single point of failure whereby the UPSs are unable to support the critical load

c) UPSs shall share kW load equally to within +/- 5% at full load when operating normally.

13. UPS overload performance

a) If the total UPS online kVA rating is less than the kVA rating of the SBM, then the UPSs shall establish the UPS overload rating in accordance with the following parameters:
(1) Each UPM shall independently provide its own output overload protection.

(2) Each UPM shall maintain output voltage regulation for 125% of the rated current for 10 minutes before the SBM transfers the critical load to the SBM bypass source.

(3) Each UPM shall maintain output voltage regulation for 150% of the rated current for 10 seconds before the SBM transfers the critical load to the SBM bypass source.

14. UPS performance with a faulty UPM

a) In the event of a UPM failure, the failed UPM shall remove itself from the critical bus. The remaining UPMs shall immediately assume all of the critical load.

b) The UPS shall not interrupt the flow of conditioned power to the critical load, if one or more UPM fails.

15. UPS transfers to and from bypass

a) For manual transfers of the critical load from Normal mode to bypass mode the UPS shall automatically adjust the UPS output voltage up to +/-7% to match the SBM bypass input voltage prior to connecting bypass source to the critical load.  No manual UPM output voltage adjustments shall be required to perform this critical load transfer.

b) For manual and automatic transfers of the critical load from bypass mode to normal mode the UPS shall automatically adjust the UPS output voltage up to +/-7% to match the SBM bypass input voltage prior to connecting the UPM bus to the critical load.  No manual UPM output voltage adjustments shall be required to perform this critical load transfer.  This automatic UPM output voltage adjustment shall occur during the normal UPS startup sequence.

16. UPS performance during maintenance actions

a) Provided the UPS output is synchronized with the SBM bypass input source and the maintenance bypass input source, the UPMs shall have the ability to operate in parallel with utility power without damage to the UPMs or to the critical load. 

17. UPS load sharing capability

a) The UPMs shall share the critical load such that each UPMs kW load is always within 5% of the other’s.

b) The UPS shall be capable of 5% kW load sharing, at full load, with one of the two UPS monitoring networks fully disabled.

c) In the event a UPM completely loses communication with the rest of the UPS, this UPM shall assume its rated output load or the complete UPS critical load, whichever is the smaller of the two.  The output load on the other UPMs shall be reduced accordingly.  This action shall only occur if at least one other UPM retains communication capability with the SBM on either of the UPS monitoring networks.

d) In the event two or more UPMs completely loses communication with each other and the rest of the UPS, these UPM shall assume their rated output loads or the complete UPS critical load, whichever is the smaller of the two.  If these UPMs fully assume the UPS critical load, they shall share the kW component of the critical load to within 5% of each other at full load.  The output load on the other UPMs shall be reduced accordingly.  This action shall only occur if at least one other UPM retains communication capability with the SBM on either of the UPS monitoring networks.

e) In the event all of the UPMs completely lose communication with the SBM and each other, these UPMs shall assume the complete UPS critical load.  In this operating mode, they shall share the kW component of the critical load to within 5% of each other at full load.  In this operating mode, each UPM shall need to monitor only its own input and output power in order to remain phase locked with the other UPM. This wireless paralleling method shall not rely on information to be shared between the UPMs.

18. UPS performance during a utility outage

a) If all of the UPSs lose utility input power they shall share the critical load such that all if the UPMs kW load in the UPS are within 5% of each other at full load.

b) If one or more UPSs lose their utility input power, their inverters shall remain on and connected to the critical bus. The UPM or UPSs that lose their utility input shall continue sharing the critical bus with their inverters supported by battery power such that all of the UPMs kW load in the UPS is within 5% of each other, at full load.

19. UPS selective tripping capability

a) Each UPM shall look only at itself to determine if it has failed. If a UPM failure does occur, the faulty UPM shall identify its own internal failure and subsequently remove itself from the critical bus by instantaneously shutting off the inverter and subsequently opening an output contactor or breaker internal to the UPM.  This wireless selective tripping method shall not rely on information to be shared between the two UPMs.

b) The selective trip method each UPM employs to identify an internal failure shall require the UPM to look for changes in UPM output voltage and output current data relative to recent output current and voltage data.

c) If a UPM does isolate itself from the critical bus, due to an identified internal failure, the UPM shall try three times to restart. If the UPM successfully restarts and its output is stable and remains within specification limits, it shall resynchronize with the critical bus and automatically reconnect itself to the critical bus. The reconnected UPM shall resume load sharing with the other UPM and UPS level redundancy shall once again be available.

d) The inverter controls within each UPM shall also provide selective tripping capability for removing a faulty UPM from the critical bus.

e) Failure of a UPMs selective trip controls shall not impair its ability to share the critical load with the other UPMs supporting the critical bus. A UPM shall alarm if it determines its selective trip controls have failed.

20. UPS fault clearing capability

a) With the UPS bypass source available, a fault on the critical bus shall result in the SBM transferring the critical load to the bypass source within 2 cycles when the fault exceeds the maximum output current capability of the  UPSs in the system.
21. UPS emergency transfer to bypass capability

a) The UPS shall perform an emergency transfer to bypass immediately upon detection of the following conditions:

(1) Voltage on the critical bus less than 90% of nominal.

(2) Voltage on the critical bus greater than 110% of nominal.

2.04
System Bypass Module (SBM) standard features

The SBM shall feature the following standard components and capabilities:

A. The following SBMs shall be available:

1. Product: SBM 4000 

a) The SBM 4000 shall be available in the following models and output current ratings:

(1) Model 2000: 2000 amps

(2) Model 2500: 2500 amps

(3) Model 3000: 3000 amps

(4) Model 4000: 4000 amps

b) The SBM 4000 shall be rated for a maximum amp interrupt capability of 65,000 amps. 100,000 amps is available as an option.
c) The SBM 4000 shall have the following physical properties:

(1) Dimensions: To be determined by the application. Minimum 68” Wide by 80” High by 60” Deep.

(2) Weight: To be determined by the application. Minimum 2700 pounds.

B. The SBM shall provide the critical bus with an alternate source of power for clearing a fault on the critical bus, performing UPS maintenance, UPS overload condition or when a failure prevents operation in Normal mode. The SBM shall connect the output of one or more UPSs to the critical bus.  The SBM shall also connect an emergency bypass to the critical bus.  The SBM shall consist of a naturally-commutated static switch, for high-speed transfers, switchgear for backfeed protection and parallel wrap-around switchgear.  The modular design of the SBM shall permit removal of the static switch without removal of any other assembly. The static switch shall only be necessary for controlling emergency make before break transfers. The SBM shall feature the following transfer and operational characteristics:

1. Uninterrupted transfers from normal mode to bypass mode shall be automatically initiated by the SBM for the following conditions:

a) Critical bus voltage out of limits.

b) UPM failure in non-redundant mode.

c) Total battery discharge.

2. Uninterrupted automatic retransfer shall take place whenever the UPS bus is capable of assuming the critical load.

3. Uninterrupted automatic re-transfers shall be inhibited for the following conditions:

a) When transfer to bypass is activated manually or remotely.

b) In the event of multiple transfer-retransfer operations the control circuitry shall limit “cycling” to three (3) operations in any ten-minute period.  The fourth transfer shall lock the critical load on the bypass source.

c) UPS bus failure.

d) Insufficient number of UPMs on UPS bus to support critical load.

4. All transfers and re-transfers shall be inhibited for the following conditions:

a) Bypass voltage out of limits (+/-10% of nominal).

b) Bypass frequency out of limits (+/-0.5 Hz; adjustable, factory set).

c) Bypass out of synchronization.

d) Bypass phase rotation/installation error.

5. It shall be possible to manually close the SBM bypass breaker CBP with a single pushbutton.  No additional control logic shall be required to perform this action.

6. The SBM logic power shall be derived separately from the UPS logic power.

7. The SBM shall feature redundant power supplies.  Power to the control power supplies shall originate from the bypass input and the critical output bus. In the event one of the two control power supplies shall fail, the SBM and UPS shall continue to operate in Normal mode without load de-rating. A failed power supply condition shall be enunciated on the SBM monitor panel and available remotely through the RS232 port.  A failure alarm shall automatically clear when the failed power supply is replaced.

8. The SMB shall provide both top and bottom access for both power and control wiring.

9. All serviceable components shall be located in the front of the SBM parallel cabinet. Side or rear access to the SBM parallel cabinet shall not be required for service or maintenance.

10. The SBM shall not require any cooling fans.  All SBM cooling needs shall be accomplished through natural convection.

11. The phase orientation of the bussing within the SBM shall be phase A, B, C; top to bottom, front to back, left to right.  All bussing within the SBM shall be manufactured from tin plated copper.

12. Micro-controller operated circuitry:  The SBM controls shall have the following design and operating characteristics:

a) Fully automatic operation of the SBM shall be provided through the use of micro-controllers.  Digital signal processing shall eliminate variances from component tolerance or drift, and provide consistent operational responses.

b) All operating and protection parameters shall be firmware controlled, thus eliminating a need for manual adjustments. All adjustments and calibrations shall be performed without the use of potentiometers.  Printed circuit board replacement shall be possible without requiring calibration.

c) UPS startup shall be fully automatic, requiring only a single button press to start all of the UPMs, synchronize the UPS to the bypass source, connect the UPS to a common bus and then transfer critical load to the UPS common bus.  This capability shall be enabled when each UPM features a motor operated battery disconnect.

d) Multiple micro-controllers shall be used, so no single controller is in a mission critical application.

e) All control configuration, setup and calibration information shall be stored in non-volatile memory that does not require a control battery for data storage.

f) Emergency transfers to bypass, due to multiple UPM failures or a critical bus fault, shall be independent of the control logic controlling the SBM monitor panel.  Emergency transfer circuitry shall contain all the necessary circuitry to perform an emergency transfer to bypass without any other functioning logic.

g) Monitoring and communications logic shall be independent of the control logic.  Circuitry and firmware required for monitoring and communications logic shall be functionally isolated from the bypass controls.  Monitoring firmware shall be field upgradeable while the SBM remains energized.

h) The SBM shall be programmable to optionally provide automatic restart capability following loss of utility and a complete battery discharge.  When utility power returns, the SBM shall automatically energize the output terminals, bring the UPSs online and subsequently transfer the UPS to normal mode. This capability shall be possible when each UPM features an optional motor operated battery disconnect.

i) The SBM shall have the ability to detect a shorted SCR in the SBM static switch under all load conditions.  When a shorted SCR is detected, the UPS shall remain in normal mode, the backfeed breaker FBP shall be opened and an alarm shall be enunciated on the monitor panel.  

j) The SBM shall monitor the breaker positions of CBS, CBP & FBP with dual auxiliaries.  The status of these auxiliaries shall be compared every 5 seconds for verification of breaker position and states of change.

k) Monitor panel indicators:  The SBM shall be equipped with a monitor panel providing the following monitoring functions and indicators (each alarm and notice condition shall be accompanied with an audible alarm):

l) NORMAL:  This symbol shall be lit when the UPM are operating in normal mode. 

m) BATTERY:  This symbol shall be lit when one or more of the UPMs are operating in battery mode.  The normal indicator also remains lit.  An alarm is enunciated if a UPM remains operating in battery mode for more than 30 seconds.

n) BYPASS:  This symbol shall be lit when the UPS is operating in bypass mode.  In this mode, the critical load is supported by the bypass source. The normal indicator shall not be lit when the UPS is operating in bypass mode.

o) ALARM:  This symbol shall be lit when the UPS requires immediate attention. All alarms shall be accompanied by an audible alarm.

13. Monitor panel controls: The SBM shall be equipped with a control panel providing UPS control functions.  The control panel shall be an integral feature of the SBM.  The following controls shall be provided on the control panel:  

a) A single pushbutton (touch sensitive LCD) shall be provided for automatic startup and orderly shutdown of the parallel system.  This transfer command button shall be located on the monitor panel to energize the sequence to place the UPS in either normal mode or bypass mode. The use of a password shall be required to change the UPS operating mode at the SBM control panel. The transfer command button shall have the capability to initiate a transfer of the critical load from normal mode to bypass mode with a single press. The same button shall have the capability to initiate a transfer of the critical load from bypass mode to normal mode with a single press.

b) The SBM controls shall not permit a manual load transfer that jeopardizes the critical load.

c) Load off reset: A load off reset switch shall be located on the monitor panel to reset the UPS, following a load off command.

d) Menu and cursor controls: Pushbuttons shall be located on the monitor panel that provides the capability to select, display and scroll through data on the monitor panel LCD.

e) Load off: A load off switch shall be located on the monitor panel to perform either one of the following two user defined functions when actuated: 

(1) Transfer the critical load to bypass and shutdown all UPMs (Default function).

(2) Shut down the SBM, all UPMs and de-energize the critical bus as well as any critical loads on the critical bus.

f) Horn silence: Shall silence the current audible alarm(s). The horn silence command shall be initiated by depressing any key on the monitor panel.  The horn shall sound again if new alarms occur. 

C. Main Page (Mimic / Control Screen)

1. Date / Time display: Date and time to be displayed in 12 hour format 

2. Redundancy Status field: This field displays redundancy level, as determined by the number of available UPM modules compared to the amount of critical load. The field will display:

a.  (N) load supplied by UPS, no redundant UPMs are available

b. (N+1) load supplied by UPS, 1 redundant UPMs available

c. (N+2) load supplied by UPS, 2 redundant UPMs available

3. UPM status icon: this rectangular image will represent the actual UPS modules in the overall UPS system. The UPM icon will be labeled “UPM 1”, “UPM 2”, etc., with a maximum of 8 UPMs. 
a. UPM details button: this button leads to the details screen for that particular UPM. This button is not password protected. 

b. Ready / Online character field: This line describes the status of the UPM

aa. Ready (Yellow)

bb. Online (Dark Green)

cc. Offline (no display)

c. Battery (Red)

d. Alarm (Red)

4. CBS circuit breaker: Electrical symbol of a circuit breaker, shown in open or closed position. Character display of “open” and “closed” will be shown below the breaker symbol according to the status of the breaker. 

5.  CBP circuit breaker: Electrical symbol of a circuit breaker, shown in open or closed position. Character display of “open” and “closed” will be shown below the breaker symbol according to the status of the breaker.

6. FBP circuit breaker: Electrical symbol of a circuit breaker, shown in open or closed position. Character display of “open” and “closed” will be shown below the breaker symbol according to the status of the breaker.

7. SSW: Image will be shown according to the status of the static switch:

a. Not ready / disconnected: (black symbol)

b. Gated: (Red symbol)

c. Armed: (Green symbol)

8. UPS System Transfer Control box: Bordered area containing two momentary operation user buttons. Each pushbutton shall be password enabled:

a. Transfer command button: displays “ Normal” (Green background) or “Bypass” (Yellow background) or “Unavail” (White background).

b. Mode button: displays “Manual” (White background) or “Auto” mode (Green background).

9. Interconnecting bus (Power connections): Lines that interconnect displayed circuit breakers, UPMs, SSW, etc. Each line shall be segmented, as determined by Modbus information, to display:

a. De-Energized Bus (Black thin line)

b. Live Energized bus (Thick red line)

10. Page navigation buttons: Page navigation buttons are located at the bottom of the page and are co-ordinated with the F1-F7 and SYS hardware keys on the display. Page navigation buttons are not password protected. The buttons include the following:

a. F1 Mimic / Control

b. F2 System Meters

c. F3 Bar Graph

d. F4 Active Events

e. F5 Historical Events

f. F6 Setup

g. F7 Info

h. SYS

Optional Maintenance Bypass System:

11. MBP circuit breaker: Electrical symbol of a circuit breaker, shown in open or closed position. Character display of the “open” and “closed” will be shown below the breaker symbol according to the status of the breaker. 

12. MIS circuit breaker: Electrical symbol of a circuit breaker, shown in open or closed position. Character display of the “open” and “closed” will be shown below the breaker symbol according to the status of the breaker. 

13. Maintenance Bypass Transfer Control box: Bordered area containing one momentary operation user button. The button shall be password enabled:

a. Transfer command button: displays “Maint. Bypass” (Yellow background) or “UPS Bypass” (Green background).

B.
UPS Module Details Page (separate page for each UPM shown on the System Mimic page).

1. Date / Time display:

2. UPS Status box:  This box will contain fields that display the detail of the particular UPM. These fields include:

a. Unit Name
b. Unit Rating
c. Number of UPMs Online
d. Percentage Load
e. UPS Redundant Status
f. Battery Status
g. Estimated Battery Time
h. Notice

i. Alarm

3. UPS Meters box: This box will contain fields that display the electrical measurements for each UPS
a. Voltage phase A-B
b. Voltage phase B-C
c. Voltage phase C-A 
d. Current phase A 
e. Current phase B 
f. Current phase C 
g. KVA
h. KW
i. PF
j. THD (Output voltage)

k. Voltage Battery
l. Current Battery

C.
System Meters Page 

1. Date / Time display

2. System meters box: This box display the electrical measurements as described. Display will show the following data in columns for “Input” and “Bypass” :

a. Voltage phase A-B 
b. Voltage phase B-C 
c. Voltage phase C-A 
d. Current phase A 
e. Current phase B 
f. Current phase C 
g. KVA
h. KW 
i. PF 
j. THD (Output voltage)

k. Voltage Battery
l. Current Battery
D.
System Bar Graph Page 

1. Date / Time display

2. Individual Bar Graph displays

a. Output Current Phase A

b. Output Current Phase B

c. Output Current Phase C

3. Battery Bargraph button: Battery status bar graphs for each UPS module available Battery status button is not password protected.

E.
Battery Status Bar Graph Page 

1.
Date / Time display:

2.   Individual UPS module Battery voltage bar graph displays (1-8 UPS modules).  Each bar graph shows “Equalize” “Float”, “Open Cell”, “Battery Low”, and “Discharged”
a. Equalize:
b. Float:
c. Open cell:
d. Battery Low (Yellow alarm): 
e. Discharged (Red alarm): 
F.
System Active Events Page 

1. Date / Time display:
2. Displays all currently active alarms. 

G.
System Historical Events Page 

1.   Date / Time display:

2.   Displays all alarm history data. 

H.
System Setup Page 

1. Date / Time display:

2. CTO Number:

3. Serial number:

4. Customer Name:

5. Number of UPMs:

6. Date and Time Set 

7. Clear Historical alarms: password protected 

9. Equalize set up: password enabled:

b. Enable Equalize button 

c. Equalize time button: 
10. Building alarm setup:
I.
Communications and Signaling

The 9395 SBM and UPS provide the user with capabilities for external communications and signaling.  These interfaces provide the user  monitoring  and control capabilities. 

SBM Communications and Signaling

· Two general purpose Xslots 

· One Relay Only Xslot  

· One RS232 Port shared with Xslot 2

· Remote Monitor Panel Interface or ModBus Port

· Six programmable Building Inputs

· One Output Relay

SBM Valid Communications Combinations

	Device
	Application
	Notes

	Xslot 1
	Modem or PowerXGateway Card
	Only one Modem or or PowerXGateway Card may be installed in one SBM

	Xslot 2
	Modem or PowerXGateway Card
	Only one Modem or or PowerXGateway Card may be installed in one SBM

	Xslot 3
	Relay Card Only
	

	RS485
	Remote Monitor Panel, Relay Interface Module or

ModBus (Display)
	The Modbus application provides identical ModBus communications as with the Large Display.


1.
Serial Communications
The two Serial Xslots and a  DB9 RS232 port provide the user with capabilities for serial communications with the SBM. The RS232 port is only used when servicing the SBM. Xslots are optional cards that are plugged into the SBM. Two empty Serial Xslots, (1 and 2), are standard in the SBM. Either the PowerXGateway (Ethernet) card or Modem card can be installed in Xslots 1 and 2.  

Out-Call Triggers (Modem and eNotify)

Both the Modem and e-Notify can remotely notify the user or service of an internal event. Out-calls are triggered in the same manner but are  handled slightly differently. This section defines how outcalls are triggered. 

Outcalls are requested when internal alarms activate. By default, an outcall occurs when any condition is detected that requires either immediate or scheduled service. In custom applications, the trigger for outcall can also be mapped to any internal alarm or status condition. The outcall trigger is programmable by a qualified service technician.  The method for customization is located in the technical specification.

Multi-Module Out-Call

In an SBM, an outcall is requested when any UPS requires an outcall. Likewise, in a UPS, an outcall is requested if the SBM requires an outcall 

In a multi-module system, UPS’s will trigger an outcall if communications is lost with the SBM for more that five minutes. Likewise, the SBM will trigger an outcall if communications to any UPS is lost for five minutes.

RS232 Port

The following information is available from the RS232 port.

· ASCII Event Log with Unit ID information 

· Print of System Status and Metering

· Print of Battery Data

· Print Alarm system setup

· Get Status Command.

· Command for Unit setup and diagnostics.

2.
PowerXGateway Card

The PowerXGateway  is used for monitoring, it does not provide control capability. When installed in a particular UPS, the individual UPS data is communicated, not the system level data. When installed in an SBM, System Level data is obtained. 

The PowerXGateway card provides the SBM and UPS with the following communications features.

· Provides a Web Page with metering and system status

· Communicates with Eaton’s Orion Monitoring system PC application

· E-Notify to Eaton’s Service Center

· BacNet communication for interface to custom monitoring system

· ModBus TCP for interface to custom monitoring system

· SNMP

· Environmental Sensing (Room temperature or *Battery Temperature Sensing, Room Humidity)

· Set Clock

The battery temperature is provided for by the PowerXGateway in each corresponding UPS.

2.1
Web Page, Orion

At the top level, the Web page will show a mimic of the device as specified by the GetDeviceData.GetStatus command. The valid and relative contents of the GetStatus packet will be shown on the main page or in drill downs. The header contains the Unit Name, Model Number from the ID block are shown on all pages. 

The One-Line will also include the appropriate meters from the meters block for the power connections that are shown on the one line. The user may access the following pages.

· Meters

· Alarms

· Event log

· Battery Test Log

2.2
BacNet, ModBus TCP

The PowerXGateway obtains the following data from the device and converts the data in its entirety to BacNet for use by external communications packages. 

· GetDeviceData.GetStatus

· GetDeviceData.GetEventLog

· GetDeviceData.GetBatteryTestLog

· ID Block

· Meters Block

· Alarms Block

2.3
SNMP

Data from the UPS will be converted to SNMP.

Incoming Control Commands

Neither the UPS nor SBM  can be controlled in any way by incoming data.

2.4
e-Notify

Both the UPS and SBM can be configured for  e-notify. 

An e-notify occurs when an outcall trigger occurs.  

2.5
Set Clock

The PowerXGateway can be configured to automatically set the Real time Clock of a device. When enabled, the PowerXGateway card will set the real-time clock once per day using the Internet based global timing.

When the PowerXGateway card sets the SBM clock, the SBM will set the clocks in  the UPS’s.  A qualified service technician can disable the UPS clock set feature. By default the SBM will set the UPS clock any time that its clock is set. 

3.
Modem

A modem can also be installed in an Xslot in both the UPS and SBM. The Modem is designed for use in the United Stated and internationally.  Using the modem a user can remotely call the SBM or UPS. Communications data is local to the device that is being called. The SBM provides system level data.
3.1
Out-going Data

The modem provides the same information as the RS232 Port. 

Incoming Control Commands

Neither the UPS nor SBM  can be controlled in any way by incoming modem data.

3.2
Outcall

Internal alarms can request an outcall. When an outcall is triggered, the internally programmed number is dialed. When the connection is made, the ID and devices event log are sent the receiving computer or pager 

4.
RS485 Port, (Remote Monitor Panel, Relay Interface Module or ModBus)

The standard RS485  port can be used for the Remote Monitor Panel and Relay Interface Modules. This port can optionally be configured to communicate using the ModBus protocol.  The RS485 port interface is standard on the SBM.

4.1
Remote Monitor Panel

A maximum of two Remote Monitor Panels (or Relay Interface Modules) can be connected to the SBM. 

The Remote Monitor panel can be connected up to 100 meters from the SBM. It contains the following indicator lights or contacts. The indicators follow the Indicator lights on the SBM as defined above in display.

Remote Monitor Panel

	Indicator/Contact
	Description

	Unit Normal
	Illuminated if the Normal Indicator on the SBM is lit.

	System Redundant
	If setup as a capacity only system, this light is never lit.

Otherwise, Illuminated if the UPS is on line and at least 1X Redundant

	On Generator
	Illuminated if the On generator building alarm input is active.

	Bypass Is Available
	Illuminated  if Bypass is available. See Operation for a description of Bypass Available.

	On Battery
	Illuminated if the On Battery Indicator on the SBM is lit.

	Alarm
	Illuminated if the Alarm Indicator on the SBM is lit.

	Bypass
	Illuminated if the On Bypass Indicator on the SBM is lit.

	Shutdown Imminent
	Illuminated if the Shutdown Imminent Alarm is active.


4.2
ModBus

When configured for ModBus, the RS485 port communicates the exact data that is used to drive the large display.

The SBM Modbus will operate at the following bit rates.

9600

19200

38400

5.
Output relays

A single Output Relay with SELV compliant contacts is standard. Additional relays can be added using the Xslots. In the UPS, either Xslot can be used. In the SBM the dedicated relay Xslot must be used.

5.1
Standard Output Relay

The Output Relay follows the ALARM Indicator on the UPS and SBM. 

The standard output relay defaults to mimic the ALARM indicator but is programmable. 

Standard Output Relay Electrical Specifications

The output relay is rated for 30V (AC or DC) ar 100 milliamps.  Maximum wiring distance is 100 meters.

5.2
Xslot Industrial Relay Card

An Xslot  relay card can be installed in the SBM relay specific Xslot. By default this card will reflect the status of the four Indicator lights on the unit as shown below

Xslot Relay Card Default

· K1 ( Normal Light

· K2 ( Battery Light

· K3 ( Bypass Light

· K4 ( Alarm Light

Other  alarms and statuses  may be tied to the Xslot relays.  The relays may also be configured for AS400 operation. 

6.
SBM Programmable Building Inputs

Building inputs are galvanic isolated  inputs to the SBM. The SBM contains six building inputs that are described in this section.

The SBM Building Inputs are digital inputs to the SBM from external devices such as breakers, generators etc. The text name and polarity of Building Inputs are programmable.  System level Commands may be also be assigned to Building Inputs. 

6.1
SBM Building Input Display Interface

The SBM building inputs can be obtained through the SBM Display and Remote Monitor  ModBus RS485 Ports. They can be used in custom applications.

6.2
Building Input Annunciation

When a Building Input activates, the time of the event is  recorded in the event log. As long as it is active, it is shown on the Active events screen. The programmed text is shown both on the active event and event log screens and printouts.

The default text for the building inputs is listed below.

SBM Building Input defaults

	Building

Alarm
	Default Text
	Default Function

	1
	Building Alarm 1
	None

	2
	Building Alarm 2
	None

	3
	Charger Off
	Charger Off

	4
	On Generator
	On Generator

	5
	Building Alarm 5
	None

	6
	Building Alarm 6
	None


7.
Customer Connections to Communication devices

Communications devices and connection points are  located inside of SBM cabinet. These connection points are accessible by qualified service personnel and electricians.

2.05
System Bypass Module (SBM) options and accessories

The SBM shall feature the following options and accessories:
A. (OPTION) Internal modem: An internal modem shall provide out of band connectivity via an RJ-11 telephone connector.  The modem shall automatically set all data transmission speeds from 300 bps to 33,600 bps using industry standard (ITU-T) protocols.  The modem shall be energized by the SBMs critical bus.
B. Module Output Breakers (MOB): allow isolation of each of the paralleled UPSs for service or maintenance.

C. Load Bank Breaker (LBB): provide for connection of a load bank for testing and calibration
Part 3 - Execution

3.01 Installation

A. Installation in accordance with manufacturer’s instructions

3.02 Field quality control

A. The following procedures and tests shall be performed by field service personnel during the UPS start-up:

1. Visual inspection:

a) Visually inspect all equipment for signs of damage or foreign materials

b) Observe the type of ventilation, the cleanliness of the room, the use of proper signs, and any other safety related factors.

2. Mechanical inspection:

a) Check all power connections for tightness

b) Check all the control wiring terminations and plugs for tightness or proper voltages

3. Electrical pre-check:

a) Check the DC bus for a possible short circuit

b) Check input and bypass power for proper voltages and phase rotation

c) Check all lamp test functions

4. Initial UPS start-up

a) Verify that all the alarms are in a “go” condition

b) Energize the UPS module and verify the proper DC, walkup and AC phase on

c) Check the DC link holding voltage, AC output voltages, and output wave forms

d) Check the final DC link voltage and inverter AC output.  Adjust if required.

e) Check for proper synchronization

f) Check for the voltage difference between the inverter output and the bypass source

5. Operational training:  before leaving the site, the field service engineer shall familiarize responsible personnel with the operation of the UPS.  The UPS equipment shall be available for demonstration of the modes of operation.
3.02
Manufacturer’s field service

A. Field engineering support: The UPS manufacturer shall provide nationwide field service department staffed by factory-trained field service engineers dedicated to startup, maintenance, and repair of UPS equipment.  The organization shall consist of local offices managed from a central location.  Field engineers shall be deployed in key population areas to provide on-site emergency response within 24 hours 80% of the time.  A map of the United States showing the location of all field service offices must be submitted with the proposal.  Third-party maintenance will not be accepted.

B. Spare parts support: Parts supplies shall be located in the field to provide 80% of all emergency needs.  The factory shall serve as the central stocking facility where a dedicated supply of all parts shall be available within 24 hours.

C. Maintenance contracts: A complete range of preventive and corrective maintenance contracts shall be provided and offered with the proposal. Under these contracts, the manufacturer shall maintain the user’s equipment to the latest engineering levels as they are developed.

D. Product enhancement program: The UPS manufacturer shall make available feature upgrade service offerings to all users as they are developed.  These products shall be proposed as a field-installable, optional kit.

Appendix

Table one: SBM types, models and continuous ratings

	SBM
	Model
	Amps

	4000
	2000
	2000

	4000
	2500
	2500

	4000
	3000
	3000

	4000
	4000
	4000


Table two:  UPS types, models and continuous rating

	UPS IOM 
	Model
	kVA 
	kW 
	Minimum # of UPMs
	Maximum # of UPMs

	9395-275
9395-275
	225
275
	225
275
	202
250*
	1

1
	2
2

	9395-550
9395-550
	450
550
	450
550
	405
500*
	2
2
	3
3

	9395-825
9395-825
	600
650
	600
650
	540
585*
	3
3
	4
4

	9395-825
	750
	750
	675
	3
	4

	9395-825
	825
	825
	750
	3
	4

	9395-1100

9395-1100
	1000

1100
	1000

1100
	900

990*
	4
4
	4
4


Table Three: Nominal voltage configurations and acoustic noise

	UPS
	Models
	UPM

volts in
	UPM

volts out
	Battery

DC Voltage
	Acoustic Noise (dbA)

	9395-275
	225/275
	400
	400
	480
	65

	9395-275
	225/275
	480
	480
	480
	65

	9395-550
	450/550
	400
	400
	480
	65

	9395-550
	450/550
	480
	480
	480
	65

	9395-825
	600/650/750/825
	400
	400
	480
	65

	9395-825
	600/650/750/825
	480
	480
	480
	65

	9395-1100
	1000/1100
	400
	400
	480
	65

	9395-1100
	1000/1100
	480
	480
	480
	65
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