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Technical Assistance 

For technical support or help with any questions not covered in the manual, 
contract. 

DSPM Inc. 

1921 S. Quaker Ridge Place 

Ontario, CA 91761 

Work Hours: 8 a.m. – 5 p.m. Pacific Standard Time 

Phone:1(877) DSPM POWER 

1(877) 377-6769 

After Hours: 5 p.m. – 1 a.m. Pacific Standard Time 

1(951) 840-0811 

Fax: 1(909) 930-3335 
Email: techsupport@dspmanufacturing.com 
Internet: http://www.DSPManufacturing.com 

To expedite assistance if required, Please have the following information from your unit’s System Label 
(found on the right side and inside door panel) available: 

Model:  

Model Number:  

S/O Number:  

Input Voltage:  

Output Voltage:  

Power Rating and Frequency:  

About this Manual 
Thank you for selecting this Emergency Lighting Inverter System (ELI).  It provides you with perfect protection for 
connected loads and equipment.  

It includes important safety and instruc-
tions for operating the Emergency Lighting Inverter System.  If you should have any problems with the Emergen-
cy Lighting Inverter System, please refer to this manual and/or call technical support.

While every precaution has been made to ensure accuracy and completeness in this manual, 
DSPM assumes no responsibility  and disclaims all liability for damages resulting from the use of this information 
or for any errors or omissions.

How to use this Manual 
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a risk of electric shock, personal inju-

ry, or death to  

CAUTION: 
A Caution notice icon conveys to the user or service personnel information mak-
ing them aware that there is a possibility of equipment damage. 

NOTE: 

A Note notice icon indicates when the user should make a reference of infor-
mation regarding the UPS operation, load status and display status.  Such infor-
mation is essential if DSPM, Inc. field service assistance and correspondence is 
required. 

ENSURE THAT NO FLUIDS OR OTHER FOREIGN OBJECTS CAN ENTER THE IN-
VERTER SYSTEM.

(Uninterruptible Power System) OR BATTERY SYSTEMS. FAILURE TO DO SO 
COULD RESULT IN ELECTROCUTION, FIRE, EXPLOSION, OR EQUIPMENT FAIL-
URE.

IMPORTANT SAFETY INSTRUCTIONS 

SAVE THESE INSTRUCTIONS  

Notes and Safety Information  

Following safety precautions is important when operating or servicing electrical equipment.  Always heed these 
precautions since they are essential to the safe operation and servicing of this product.  

The symbols are used extensively 
throughout this manual and are defined below.  To ensure the safety of operating performance of this electrical 
equipment, these instructions must be adhered too. 
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ELEC-
TRICIAN WHO IS EXPERIENCED IN WIRING THIS TYPE OF EQUIPMENT.  

CAUSE DAM-
AGE TO THE EQUIPMENTS, INJURY OR DEATH OF PERSONNEL.  

MAKING ANY ELECTRI-
CAL CONNECTIONS.

THIS EQUIPMENT GENERATES, USES, AND CAN RADIATE RADIO FREQUENCY 
ENERGY, AND, IF NOT INSTALLED AND USED IN ACCORDANCE WITH THIS MAN-
UAL, MAY CAUSE INTERFERENCE TO RADIO COMMUNICATIONS.  IT HAS BEEN 
TESTED AND FOUND TO COMPLY WITHIN THE LIMITS FOR A COMPUTING DE-
VICE PURSUANT TO SUB PART J OF PART 15 OF FCC RULES, WHICH ARE DE-
SIGNED TO PROVIDE REASONABLE PROTECTION AGAINST SUCH INTERFER-
ENCE WHEN OPERATED IN A COMMERCIAL ENVIRONMENT. 

LETHAL VOLTAGES EXIST WITHIN THE EQUIPMENT DURING OPERATION.  
OB-

SERVE ALL WARNINGS AND CAUTIONS IN THIS MANUAL.  FAILURE TO COMPLY 
MAY RESULT IN SERIOUS INJURY OR DEATH.  OBTAIN QUALIFIED SERVICE FOR 
THIS EQUIPMENT AS INSTRUCTED. 

DISCONNECTED, HIGH VOLTAGE AT THE FILTER CAPACITORS AND POWER 

CONTACT.
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EXPLOSION, FIRE, EQUIPMENT FAILURE, OR ELECTROCUTION.

PRIOR TO CONNECTING THE BATTERY CABINETS TO THE UPS UNIT.  

TO PREVENT AN ACCIDENT THAT COULD RE-
SULT IN INJURY OR DEATH.

BE 
RECYCLED RATHER THAN DISCARDED.

IS 
HARMFUL TO THE SKIN AND EYES AND MAY BE TOXIC.

BE 
OBSERVED WHEN WORKING ON BATTERIES:
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5. DISCONNECTING BAT-
TERY TERMINALS. 

6. 

ARE RE-
MOVED DURING INSTALLATION AND MAINTENANCE. 

7. 
BE 

FOLLOWED: 

❖ DO NOT SMOKE WHEN NEAR BATTERIES. 
❖ DO NOT CAUSE FLAME OR SPARK IN BATTERY AREA. 

8. TOUCH-
ING BATTERIES BY FIRST TOUCHING A GROUNDED SURFACE. 

TO REDUCE THE RISK OF ELECTRICAL SHOCK; DISCONNECT THE EMERGEN-
CY LIGHTING INVERTER SYSTEM FROM THE MAIN SUPPLY BEFORE IN-
STALLING AN INTERFACE SIGNAL CABLE.  RECONNECT THE POWER ONLY 
AFTER SIGNALING INTERCONNECTIONS HAVE BEEN MADE.

DO NOT DISMANTLE THE EMERGENCY LIGHTING INVERTER SYSTEM. 
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1. 

 GENERAL

 

The product is an advanced Emergency Lighting Inverter System based on Intelligent Microprocessor 
Control.  The Emergency Lighting Inverter System is an intelligent protector and provides pure, reliable 
AC power to the emergency loads – protecting them from utility power blackouts, swells, sags, surges 
and interference.  All types of lamps are supported by our lighting inverter. 

Under normal power conditions, this design enables the system to adjust and filter power fluctuations 
continuously and automatically.  In the event of a power failure, it can immediately provide back-up power 
from the batteries without any interruption.  When the utility power is connected or reconnected, the 
charger will automatically recharge the batteries. 

 

The Advanced Battery Management system in this unit uses a Digital Signal Processing/Pulse-Width 
Modulation (DSP/PWM) Smart Battery Monitoring System for managing the system batteries.  The DSP/
PWM Smart Battery Monitoring System is temperature compensated resulting in maintaining maximum 
runtime and battery life.  The microprocessor controls recharge and the DSP/PWM offer overcharge pro-
tection. 

incorporates double-conversion technology that provides 
perfect protection specifically for Egress Lighting for facilities.  It 

The load is powered by the inverter, which receives its power from 
the building source.  

 

The inverter uses of a double-conversion principle eliminates all sources of unwanted power disturb-
ances.  A rectifier converts the alternating current from the building source to Direct Current (DC).  This 
DC charges the batteries and powers the inverter.  With the basic DC voltage, the inverter generates a 
sinusoidal alternating current (AC) voltage, which continuously supplies the load.  In times of power out-
rages, the 90-minute backup time that come standard in our units keep the load energized.  

 

 DEFINITIONS
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1.3  THEORY OF OPERATION 

1.3.6.  UPS Problem 
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1.4.  OUTPUT LOADS 

1.5.  OPTIONS (See Unit Options for details) 

1. ECM120 and ECM277—Environmental Control Module  
2. NOF—Normally OFF Circuit 120Vac or 277Vac 
3. NOH—Normally OFF “Hold On” Circuit 120Vac or 277Vac 
4. OCB—Output Circuit Breaker/(s) 120Vac or 277Vac 
5. EPO—Emergency Power Off 
6. EPO—Emergency Power Off 
7. RSSP—Remote Indicator Panel 
8. SNMP—SNMP Card 
9. FAX—Fax Modem 

10. MB—Modbus Interface 
11. FC—Form C Contacts 
12. STU3—Onsite Startup 
13. EW—Extended Warranty 

1.6  OVERVIEW
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Figure 3 Single Line Drawings -AC Loss/Battery Operation  
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Figure 4 Single Line Drawings –External Maintenance Bypass Operation 
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the most advanced performance and reliability features. 
2.2.  INPUT 

 
2.3.  OUTPUT 

Microprocessor controlled recharge and DSP/PWM overcharge 

Standard or electronic ballasts, dimming devices or panels, 
Standard or LED Exits and other safety equipment  

2.6.  CODES 
2.6.1.  
2.6.2.  
2.6.3.  

Provides overload, surge and undercurrent protection using 

 

to operate all emergency lighting fixtures 
at “full-light” output, commercial/industrial environments in a 
small footprint.  The UPS System Label displays the rated kW as well as nominal voltages.  There are System 
Labels located on the interior side of the UPS front door and the exterior side of the unit.  

Table 1 

3Φ 

Power 
Rating 

UPS Battery Weight 

Battery 
Type  

Voltage 
(VAC)  

Output 
Protection  

Safety 
Approvals  

Fortress 
Cabinet Dimensions Cabinet Dimensions 

(Com- 
bined) 

Series 

FT3 

(Consult Fac-
tory For oth-

ers)  

KVA/KW W H D W H D (lbs) 

Sealed 
Maintenance 
Free (AGM) 

Lead Calcium  

Input Output 

Input and 
output circuit 

breakers 
standard  

UL924 
UL1778 

NFPA 101 
NFPA 70 

NEC 

 3.0 41” 48” 32” Not required 1480 

Select 

208Y/120Vac, 
480Y/277Vac, 

208 
or 

480Vac 

(Consult factory for others) 

 4.5 41” 72” 32” Not required 1600 

 6.0 41” 72” 32” Not required 1850 

 8.0 41” 72” 32” Not required 2200 

 10.0 41” 72” 32” Not required 2750 

 12.0 41” 72” 32” 41” 72” 32” 3200 

 16.0 41” 72” 32” 41” 72” 32” 3450 

 20.0 41” 72” 32” 41” 72” 32” 4300 

 24.0 Consult Factory 

 30.0 Consult Factory 

 40.0 Consult Factory 

 50.0 Consult Factory 

 60.0 Consult Factory 

 80.0 Consult Factory 

 100.0 Consult Factory 

 125.0 Consult Factory 
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complete self diagnostic capabili-
ties and LED Monitoring  

lighted environment prior to an emergency.  The 
three phase power supplies are able to do a 5 minute battery run the first of every month except for New 
Year’s day when the test is for 90 minute.  The testing can be enabled by going to the Autorun screen and 
selecting Yes or No with the Menu Forward or Menu Reverse button.  When the battery test happens the 
rectifier is turned off, and the batteries will sustain the load on the output.  If the voltage dips too low the test 
is terminated prematurely, and a entry is recorded in the alarm log accordingly.  Two minutes into the battery 
run test the voltage, power date, and time are logged in the battery log.  This is a feature that is standard in 
our 3-phase power supplies.

Water Dots are placed on every shelf and door panel to indicate if moisture is present or has got 
inside the unit.  The Dots are originally white in color but will turn red when water are absorbed. 

CABINET 

Forced air cooling for maximum reliability  

2.10.1.  

2.10.2.  
2.10.3.  

2.11.1.  
2.11.2.  ECM - Environmental Circuit Module allows fixtures and lamps on the emergency circuit (s) to be 

operated by normal switching and/or dimming devices in NON-emergency conditions  
2.11.3.  Dimming Panel Interface allows use with emergency lights 

2.12.1.  
2.12.2.  
2.12.3.  
2.12.4.  
2.12.5.  Maintenance contracts available 

3.2.  All Other Parts  
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 HOW TO TRANSPORT THE SYSTEM 

If there was any dam-
age during transportation; Do Not turn on the unit.  Immediately notify the 

/transportation carrier and DSPM.

The packaging is recyclable; keep it for reuse or please disposed of it

Install the Emergency 
Lighting Inverter System in a protected area with adequate airflow and free from excessive dust.  Do 
not operate the Emergency Lighting Inverter System where the temperature and humidity is out of 
the specified limits.  Water Dots are placed on every shelf and door panel to indicate if moisture is 
present or has got inside the unit.  The Dots are originally white in color but will turn red when water 
is absorbed. 

WARNING: Condensation of water may occur if the system is unpacked in a very low temperature 
environment. In this case it is necessary to wait until the system is fully dry inside before proceeding 
with the connection of any power; otherwise an electrical shock hazards might exist.  Installation and 
wiring must be performed in accordance with the local electrical code and under the guidance or in-
structions of professional personnel. 

Note: Per code requirements, leave 3” on each side of the cabinet (including the back) 
and 3 foot clearance in front (Refer to Figure 6). 

Storage of the system should be in a cool and dry area with the unit being upright and cov-

ered.  The warranty can be affected if the unit is stored for more then 3 months without charging the 

batteries. 

Operating Temperature: 0º to 40ºC (32º to 104ºF); Storage Temperature: -20º to 60ºC (-4º to 140ºF) 
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When laying out the location for the Emergency Lighting Inverter system, DSPM recommends ad-
heres to the National Electrical Code (NEC) and/or the local code in your area.  Ideally, all the Bat-
tery Cabinets are positioned the same distance from the ELI, making the gauge of the cabling the 
same (local code) from each battery cabinet. 
When battery cabinets are unequally spaced throughout your facility use the two size larger rule.  
The two size larger rule is to use cables that are two sizes larger for cabinets that are two times 
(2X) the distance away from the ELI.  For example in Figure 5, the distance from the ELI to the 
right end of the third battery cabinet is 135 inches.  If the NEC and/or local code calls for a #8 
gauge cable to make the connections to these three battery cabinets, then the second set of three 
cabinets (135 inches further away from ELI) use #6 gauge, and the final two cabinet should use a 
#4 gauge. 
Using Figure 5, another approach that can be used is to take the ELI and center it between the four 
pairs of battery cabinets and maintain the same distance and wire/cable size  

Figure 5 
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Figure 6 

5.2.B.  SYSTEM COMPONENT LAYOUT 

The following layouts will help you find the parts and components in your Emergency Lighting In-

verter.  Maintenance should only be performed by factory-trained or qualified personnel.  Do 

not attempt to service.  If you need technical assistance, please contact DSPM.
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In most units, this switch is located on the inside of the left door of the system (See system component 
diagram for exact location).  The bypass switch is used in case of a failure of the lighting inverter.  If the 
lighting inverter fails, place the bypass switch in the “MAN” position.  In this position the inverter section 
is bypassed allowing the load to be powered by the utility until the inverter can be repaired.  In case of 
system failure, contact factory for service.  

Figure 7 
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Normal Operation Bypass Operation 

NOTE: Operation of the bypass switch will cause the inverter switch to static bypass and turn off the inverter if it 

was running. 

WARNING: The manual bypass switch should only be operated by authorized personnel. 

5.5.  INPUT AND OUTPUT POWER REQUIREMENTS / CONNECTIONS 

5.6.  SYSTEM CURRENT RATINGS 

All circuit breakers provided by the end user that are connected to the inputs and outputs, need to be of 
the “High Inrush” type.  This is to prevent the breakers from tripping during the startup of the unit and its 
load.  DSPM uses only the “High Inrush” type of breaker in its units. Refer to the Figure 11 when deter-
mining the size of your input and output breakers.

5.7.  GROUNDING 

6.1.  INSTALLING BATTERIES 

Servicing of batteries should be performed or supervised by personnel 

Figure 8 
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Make sure the proper polarity is observed.  DC bus voltage for a forty-four (44) battery 
string should be between 528 and 598.4 Vdc and for a forty-five (45) battery string should 
be between 540 and 612 Vdc as tested at the top of TB3: Battery Terminal Block (Refer to 
System Component Layout). 
When connecting batteries, you must connect the individual batteries into string (s).  Please see 

battery layout on the inside left door of your Battery Cabinet.  Note: Layout illustrate the number of 

batteries in a string, number of batteries per shelf, and their jumpers placements (i.e., negative of 

first battery to positive of the second battery, negative of the second battery to positive of third bat-

tery, etc.).  Cabinets’ intra-connects provided by others that are installing unit. 

Each battery cabinet has two strings of batteries.  Each string has a quantity of 44 or 45 of a 35AH 

battery.  The 35AH batteries are WP Series U1-35 SLA with T5 terminals (Data sheet attached).  

The battery placement is 14 or 15 batteries per shelf depending on string length.  When the string 

is 44 (refer to Figure 9) two of the shelves will have one row of 7 and one row of 8 batteries ad the 

last shelf will have two rows of 

7 batteries connected.  When 

the string is 45 each shelf will 

have one row of seven and a 

second row of eight batteries.  

The row of eight are placed 

along the front using space cre-

ated by pocket area between 

the cabinet shelf supports (refer 

to Figure 10). 

Figure 9 

The first battery of each shelf is 

placed inside right corner of the 

shelf with the shortest dimen-

sion, the width, and positive 

terminal against the back of the 

cabinet.  The first string of 44 or 

45 are on the first three 

shelves, and the second string 

of 44 or 45 are on the bottom 

three shelves.  There are bat-

tery-to-battery jumpers and 

shelf-to shelf battery jumpers 

provided.  The shelf-to-shelf 

jumpers are standardized to 

cover many power levels.  The 

battery-to-battery jumpers are 

the same gauge or smaller as 

the shelf-to-shelf battery jumpers. 

Installation starts by connecting the positive shelf-to-shelf battery jumper (WARNING: Be careful 
not to touch or ground yourself or tools to anything while installing jumpers!).  As each battery is 
placed install the battery to battery jumpers until all batteries are installed on the shelf.  Finally con-
nect the negative shelf-to-shelf jumper to complete the battery shelf installation (Refer to Figure 10 
for the individual shelf and a whole cabinet). 
After creating each string of batteries, ensure that each string (Each string is either 44 or 45 batter-

ies total) consist of the number of batteries indicated by the battery layout and the measured volt-

age from the first to the last battery is within the voltage range stated above. 
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Whole Cabinet – Two Strings of 45 Batteries 

Figure 10 

The positive and negative ter-

minal blocks in the inverter cab-

inet are grouped by polarity.  

This ensures positive and neg-

ative string connections are not 

inadvertently shorted together.  

Each cabinet string has a sepa-

rate run back to the inverter 

cabinet. Each cabinet string 

should be brought online one at 

a time by setting the string’s 

circuit breaker to the ON posi-

tion. Verify that the breaker does not trip, since that would indicate a swapped string connection.  If 

you have any further questions about battery connections please contact DSPM Service Depart-

ment: at 1(877)377-6769. 

6.1.A.  CHARGING OF THE BATTERIES: The Emergency Lighting Inverter System charges its battery 

whenever it is connected to utility power and the input circuit breakers (CB1) is turned on.  Discon-

nect charging source prior to connecting or disconnecting For the best results, 

charge the battery for 24 hours after they are hooked up and the ELI is brought on line. 

6.2.  

The first and last battery of each string are then connected to the isolation breakers in the right-
side battery cabinet door.  See attached image-general breaker arrangement.  The battery cabinet 
shelf-to-circuit breaker jumpers are pre-wired into the cabinet.  The installer measures the DC volt-
age across each circuit breaker to verify polarity and voltage after battery installation.  If the polarity 
and voltage are correct, then the terminal blocks above the breakers provide for wiring each string 
back to the inverter cabinet.  
The inverter cabinet parallels 
the strings.  The inverter cabi-
net has multiple battery string 
terminal blocks.  Refer to Sys-
tem Component Layout.  The 
number matches the number of 
strings coming back from the 
battery cabinets.  For example, 
if there are four strings over two 
battery cabinets, then a total of 
eight cables run back from the 
battery cabinets to the inverter 
cabinet.  Each cabinet would 
have four wires, two negative 
and two positive coming from it. 
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Ensure that the utility power to be connected is rated as on the system label.  Make sure the 

hots, neutral and grounds are correctly identified and wired to the input terminal block as designated.

6.3.  OUTPUT POWER CONNECTIONS

Ensure that the loads to be connected are as listed on the system label, 
and the hots, neutral and grounds are correctly identified and are wired to the output terminal block as 
designated.  Loads not powered by the system cannot use the neutral of the Emergency Lighting Invert-
er System. 

Do not bond the output neutral to chassis ground!  The system has been bonded as required 

by the manufacturer and National Electrical Code.
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Figure 11 
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Figure 11 
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Figure 11 
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6.4.  COMMUNICATIONS INTERFACE

Software interface kits can be used with this Emergency Lighting Inverter System.  The RS-232 inter-

face uses a 9-pin female D-sub connector.  The information provided to the connector consists of data 

about utility, load, and the Emergency Lighting Inverter System.  The interface port pins and their func-

tions are identified in the Figure 12.  Contact the factory for optional kits supplied or approved by 

DSPM.  If used, connect the interface cable to the 9-pin computer interface port (RS-232 Standard In-

terface Port) on the Main PCB Control Board in the door (refer to Figure 12) of the Emergency Lighting 

Inverter System. 

NOTE: Software Interface Kit’s connection is optional.  The Emergency Lighting Inverter System works 

properly without an optional interface connection.  Use only factory supplied or authorized Emergency 

Lighting Inverter System monitoring cable! 

CAUTION: Use only factory supplied or authorized Emergency Lighting Inverter System monitoring cable! 

Standard RS-232 Interface 

Interface Port Pinout 

Pin Signal 

5 Signal Ground 

4 Data Terminal Ready 

3 Transmitted Data 

2 Received Data 

1 Data Carrier Detect 

Figure 12 
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Code 
Indicated which alarm has been triggered.  Use the History Log Key Table (on the following page/
(s) to help find the description of the alarm. 

Message 
Indicates the message for the alarm that was triggered. 

History Line 
Indicates the line that an event has been recorded on. 

Date 
Indicates the date that the alarm was triggered. 

Time 
Indicates what time the alarm was triggered; the time is shown in military time. 

Alarm Scan / Clear 
By holding down this button you can scroll the history log. By pressing this button you can clear. 

Menu Reverse 
To scroll menu left. 

Increase / On 
To change setting up. 

Decrease / Off 
To change setting down. 

Menu Forward 
To scroll menu right. 

FRONT PANEL DESCRIPTION 

 

Figure 13 



 1.877.377.6769 
 Fax: 909.930.3335  

Title: Fortress Three Phase 480 and 480Y/277Vac 

Doc No.: 018-7001-00 Rev: A Page#: - 32 - 

Description: Emergency Lighting Inverter User’s Manual Date: 12/07/2015 

History Log Key 

Code Message Description 

00 00 Blank - Used for clearing Alarm History 

01 alarm clr Alarm History has been cleared 

02 Phase SEQ Input phase sequence has caused a fault and must be changed 

04 Input OV Input voltage has gone over fault limit 

05 Input UV Input voltage has gone below fault limit 

07 Input CONT System has failed to detect closure of the Input Contactor 

08 Output Hi V Output voltage has gone over fault limit 

09 Output Lo V Output voltage has gone below fault limit 

10 Output O Frq Output frequency has gone over fault limit 

11 Output U Frq Output frequency has gone below fault limit 

12 Phase FLT Input phase sequence fault has not been corrected and system has timed out 

13 Invrtr FLT 
A hardware fault has been detected by the inverter control board (IGBT PCBA); caused 

by IGBT failure, unexpected power on reset, or DC Bus over voltage 

14 DC Bus OV DC Bus has gone over fault limit 

15 DC Bus UV DC Bus has gone below fault limit 

16 Input O Frq Input frequency has gone over fault limit 

17 Input U Frq Input frequency has gone below fault limit 

18 RECT off Rectifier has shut off unexpectedly 

20 Invrt O Frq Inverter frequency has gone over fault limit 

21 Invrt U Frq Inverter frequency has gone below fault limit 

22 ISBS open Inverter Static Bypass Switch has not engaged and system has timed out 

23 USBS fault Utility Static Bypass Switch has failed test 

24 USBS short 
Utility Static Bypass Switch failure, output voltage still detected after off command was 

issued 

7.3.  HISTORY LOG KEY 

The History Log is used to record certain events that reflect the status and operating mode of the unit.  The 

unit has the capability of logging up to 64 lines/events (00 through 63).  After 00 is displayed, the system will 

cycle around to 63.  After 64 events are logged, the system will start recording again at 00.  The Log is read 

by pressing or holding down the Alarm Scan button.  The most recent event being displayed first.  Each time 

the button is pressed one log event is read in sequential order.  

 

Table 2 
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History Log Key 

Code Message Description 

26 Output OVL Output Current has gone over fault limit 

28 Estop OPEN Emergency Stop option enabled during system to switch to bypass 

35 UPS abort System faults have caused system to switch to bypass 

38 Inv start Inverter has been started and matched with utility voltage 

40 NMI trap NMI button on processor board has been pressed, date and time marker 

41 STKUF trap Software Stack underflow detected 

42 STKOF trap Software Stack overflow detected 

43 WDTMR trap Software has detected a Watchdog timer overflow 

45 ISBS xfer Static Bypass Switch has transformed load to Inverter 

46 Inv Stop Inverter has unexpected shut off 

47 Pwr on RST CPU initialization complete 

49 ESTOP trap Emergency Stop option has caused an emergency transfer to utility 

50 RunState0 Power has been applied to system 

51 RunState1 Initial system checks complete, awaiting DC breaker closure 

52 RunState2 Startup complete, system ready 

53 RunState3 Utility power failure, system is on a battery run 

54 Bypass on System is in bypass 

56 Battery Low Battery Voltage is low, causing a system shutdown 

57 Key Code OK Key Code Accepted 

58 Air Flow DN Air Flow fault detected, DC Bus set to minimum value 

59 N/A Master reset code excepted 

60 N/A Auto Equalizer 

61 N/A Manual Equalize On 

62 N/A Manual Equalize Off 

Table 2 (cont). 
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8.1.  START-UP PROCEDURE 

After making all power and grounding connections to the Emergency Lighting Inverter System; ver-
ify that all system breakers are set in the OFF position, and the Manual Bypass Switch (MBS) is in 
the UPS Position.

Set the Input Breaker (CB1) and the Rectifier Breaker (CB2) to the “ON” position, and verify that 
each of the following items takes place: 

The fans come on for a moment then turn off. 
The Processor perform a series of checks (These checks will be indicated on the front door’s 
display panel). 
The Processor will continue starting the system and the fans will turn back on. 
The rectifier will power up—LEDs on the Rectifier Driver Boards will illuminate at this point 
(refer to Inside Door Layouts) 
The display will stop at “Battery Breaker Open/Battery Breaker Ready to Close.” 

 

8.  OPERATION AND PROCEDURE 

The initial startup must be done by a factory authorized technician or in conjunction with DSPM. 

PLEASE CALL FOR STARTUP BEFORE APPLYING POWER TO THE UPS! 
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9.  SYSTEM OPTIONS 

9.1.  UNIT OPTIONS 

The following is a brief description of the available options for the Three Phase Inverter: 

ECM120 and ECM277—Environmental Control Module  
Environmental Control Module (ECM) provides superior dependability and security to commercial and 
industrial environments.  It can operate individual fixtures, lamps, circuits, or be daisy chained for con-
trolling multiple loads (One ECM is used per switching device or circuit)/qty.  The ECM is perfect for hall-
ways, classrooms, corridors, meeting rooms or individual offices. 

The ECM was designed specifically for the egress emergency lighting market.  It is a small module that 
has many applications.  The dimensions are 1.25”x1”x2”, and comes in two voltage sensing ranges—a 
100VAC which has a range of 100-140VAC, and a 200VAC which has a 200-300VAC range.  This small 
and powerful unit is the most versatile module for many applications in the egress emergency lighting 
market. 

The DSPM difference is the patented ECM which is connected to selected fixtures and/or lamps which 
allows normal operating parameters to be maintained.  In the event of an AC power outage, the fixtures, 
lamps and/or loads connected to the ECM will continue or immediately begin operating at full-light output 
for a maximum of 90 minutes (or other run time as required by UL924 egress codes). 

NOF—Normally OFF Circuit 120Vac or 277Vac 
Normally OFF Circuit output is an excellent option when the customization needs is to provide, in addi-
tion, power only in cases of emergency (i.e. exiting lighting or evacuation power).  In the event of an AC 
power outage, the fixtures, lamps and/or loads connected to the emergency circuit (s) will immediately 
begin operating at full-light output for a maximum of 90 minutes (or other run time as required by UL924 
egress codes). 

NOH—Normally OFF “Hold On” Circuit 120Vac or 277Vac 
Normally OFF “Hold On” Circuit outputs are basically the same as our Normally Off Circuit option.  
Both are excellent options when the customization needs is to provide, in addition, power only in cases 
of emergency (i.e. exiting lighting or evacuation power).  The difference between the two is that the NOH 
feature allows the emergency circuit (up to 10 minutes) to remain energized after the utility power is re-
stored.  This means that in the event of an AC power outage, the fixtures, lamps and/or loads connected 
to the emergency circuit (s) will immediately begin operating at full-light output for a maximum of 90 
minutes (or other run time as required by UL924 egress codes).  When utility power is restored, the 
emergency circuit (s) will stay energized for up to 10 minutes (depending on user setting).  At the end of 
the preset time, the normally-off circuit (s) will shutoff.OCB—Output Circuit Breaker/(s) 

EPO—Emergency Power Off 
Emergency Power Off option gives the user the ability to instantly turning the UPS off without having to 
throw the breakers.  The EPO option is primarily used as a personnel safety feature that will shutoff all 
power to the UPS output and load.  When pressed the input utility power is still on the terminal block, but 
the microprocessor turns the inverter and rectifier off. 

RSSP—Remote Indicator Panel 
Remote Indicator Panel option enables the user to remotely monitor the UPS.  Through the use of re-
lays, the RSSP allows the user to know if the UPS is operating on the input utility power or its battery 
bank and if the UPS’s output is “On” or “Off”.  This feature allows for the UPS to be located away from 
the load that it operates or controls. 

SNMP—SNMP Card 
Simple Network Management Protocol (SNMP) is an "Internet-standard protocol for managing devic-
es on IP networks.”  Devices that typically support SNMP include routers, switches, servers, work-
stations, printers, modem racks, and more.  It is used mostly in network Management systems to moni-
tor network-attached devices for conditions that warrant administrative attention. 

UPS and Emergency Lighting Inverter manufacturers have adopted the SNMP standard to allow users 
to easily communicate with their UPS systems.  SNMP makes it possible for one node on a network to 
communicate with another node enabling the power supply to send out emails to anyone on the net-
work, if an email server is available. 
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DSPM will remain at the cutting edge of technology and convenience by having SNMP as an option on 
its 3-phase power supplies.  The SNMP will be able to send emails to interested parties when a problem 
with the power supply occurs.  The SNMP will host a java webpage that shows all the relevant voltages, 
currents, powers, energies, times, alarms, associated with the power supply.  The operator will also be 
able to remotely operate the power supply as if they are standing in front of it pushing buttons. 

FAX—Fax Modem 
Facsimile Modulator-Demodulator (Fax Modem) is a "Telephone line managing devices on an IP net-
works.  Its standard features allow users to send a fax by using the telephone access of an E-mail ser-
vice, and receive incoming and send outgoing faxes via E-mail with the Fax content presented as a file 
attachment.”  Devices that typically support FAX include routers, switches, servers, workstations, print-
ers, and more. 

A fax modem enables a computer to transmit and receive documents.  A fax modem is like a data mo-
dem but is designed to transmit and receive documents to and from a fax machine or another fax mo-
dem.  Some, but not all, fax modems do double duty as data modems. 

UPS and Emergency Lighting Inverter manufacturers have adopted the FAX to allow users to easily 
communicate with their UPS systems via a telephone line.  FAX makes it possible for node network 
communicate with the UPS systems to send out emails to anyone on the network, if an email server is 
available. 

DSPM will remain at the cutting edge of technology and convenience by having FAX as an option on its 
3-phase power supplies.  The FAX will be able to send emails to interested parties when a problem with 
the power supply occurs. 

MB—Modbus Interface 
Modbus Interface is a serial communications protocol that is simple and robust for connecting industrial 
electronic devices.  Modbus is often used to connect a supervisory computer with a remote terminal unit 
(RTU) in supervisory control and data acquisition systems.  Modbus allows for communication between 
a system that measures temperature, real power, load percentile, battery current, and frequency, and 
communicates the measured results to a computer. 

DSPM will remain at the cutting edge of technology and convenience by having MB as an option on its 3
-phase power supplies.  Our lighting inverter are programmed to “talk Modbus”.  DSPM’s lighting invert-
ers respond to commands send through TCP Modbus.  We use a gateway that converts the Ethernet 
physical layer into a RS232 physical layer which our control board uses.  With the use of MB, the user 
will be able to monitor normal operation and know when problems occurs with the UPS or its load (s). 

FC—Form C Contacts 
Form C Contacts is an option to be used when it is necessary to turn on or off one device by another 
device.  This is done by the Form C Contacts control of two circuits: one normally-open contact and one 
normally-closed contact with a common terminal.  One use of Form C Contacts may be with an automat-
ic dialer.  If the output of the UPS goes off, the automatic dialer hooked to the normally “Off” contacts will 
energize calling the maintenance telephone. 

SRB—Seismic-Rated Bracket 
DSPM’s Seismic-Rated Brackets are built for use in seismic zone 0 through 4.  DSPM’s Seismic-Rated 
Brackets are Ideal for blocking and strapping to foundation to hold UPSs in place in case of earthquake.  
Consult your local building code or official for information about local zoning laws. 

STU3—Onsite Startup 
Onsite Startup is an option that can be purchased along with all DSPM’s product when the standard 
Telephone Startup is not what you desire.  When purchased, we send a qualified technician to your 
site to do the startup. 

EW—Extended Warranty 
Extended Warranty is for one (1) year onsite parts and labor. 

OCB—Output Circuit Breaker/(s) 120Vac or 277Vac 
Output Circuit Breaker/(s) are an excellent feature for separating and controlling the load in the UPS.  
Furthermore, the controlling of the individual branches that constitutes your load can be done while the 
UPS is running, giving the customer multiple options or ways to use their UPSs. 

Subject to change without notice. 
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9.2.  SERVICE PROGRAM DESCRIPTIONS 

TOS Equipment Turn On Service WITHOUT On Site Warranty

CI Certification Inspection Visit
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SF365-n Full Service Contract 24Hr/day 7 Days/week including Holidays 

Plan 
Type 

COVERAGE LABOR PARTS 
EXPANSES 

EMERGENCY 
CALLS 

PREVENTIVE 
MAINTENANCE 

 8-5 Mon-Fri X X1 X   

CI Service is as per customer request X  X   

SW58* 8-5 Mon-Fri X X X X  

SW724* 7 days per week 24 hours per day Except Holidays X X X X  

SW365* 7 days per week 24 hours per day Including Holidays X X X X  

SF58-n* 8-5 Mon-Fri X X X X X 

SF724-n* 7 days per week 24 hours per day Except Holidays X X X X X 

SF365-n* 7 days per week 24 hours per day Including Holidays X X X X X 

Table 3 
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X1

*

Expenses:  
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10.1.  figures and tables 

Figure 15a 

Figure 15b 
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When insulated grip tools are not available, a method for insulating grips on tools that we use at DSPM using Plasti Dip by Performix is 
illustrated in Figures 15a-f.   The illustration is only an example of how to insulate your tools, i.e. you may want to insulate the open end 
of the wrench.  The product give the user a lot of flexibility when it comes to how many coats  to apply (as many as you want).  Apply-
ing multiple coats by following the instructions on the can should insulate sufficiently. 

Figures 16a-f 

DSPM cannot control use of this product and will not accept liability. 
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Figure 17 
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Figure 18 
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DSPM Corporation products and systems are in our opinion the finest available.  We take pride in our products and 

DSPM-Manufactured Battery Cabinets (not including batteries): As provided herein, each DSPM manufactured 
(i) one year from the 

period of: ith a func-

tionally equivalent battery; 
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DSPM-Manufactured  Battery Cabinet

DSPM'S opinion, such work can be performed in less time, with less expense 

and in closer proximity to the DSPM product. 

CONTACT OR WHERE A SIX (6) FOOT CLEAR-

ANCE FROM A PATIENT CANNOT BE MAINTAINED AT WARRANTY 

MAY BE USED IN APPLICATIONS 

Pro-Rated Battery Chart 

Years Percentage 

1 100 

2 66 

3 44 

4 29 

5 19 

6 15 

7 8 

8 5 

9 3 

10 2 
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IN NO EVENT SHALL DSPM ASSUME ANY LIABILITY FOR INDIRECT, SPECIAL, INCIDENTAL, 

• The warranty does not apply to batteries used in cycle applications. 
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10.3.  notes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Contact Person:
Date

Model No.: Unit S/O:

MM/DD/YY Time Battery Voltage (VDC)
At Batt. CB

VDC VAC

VAC Neutral AAC Hot AAC VAC Neutral AAC Hot AAC VAC Neutral AAC Hot AAC

VDC

VDC

VDCVAC

VDC VDCVAC

Utility
Voltage Input

 Voltage & Current 
   Utility Output 

On

LED
LED

LED
LED

LED

LED

1
2

Input CB

Battery CB
Output CB3

4

5

6

Off On Off

Voltage (VAC) & Current (AAC)
Inverter Output

Battery Voltage (VDC) 
With Input CB Off With Input CB Off 

AC Voltage & Current 
Battery-Run Output

Phone 1: (           ) (           )Phone 2:

2 

1 

NOTE: Please fill in the blanks with the requested information above. Please also put a check on the boxes for current status of the unit below. 

ATTENTION: Before applying power, meter your load wire for the presence of AC voltage (Should be at 0 VAC).

 

- 6

OFF Key

ON Key

AC Input

Bypass

Inverter

On/ Batt.

AC Input

On Battery
Bypass

On Off

Inverter

Startup Troubleshooting 



Displ

Startup Troubleshooting Information

ays 
Line LED (Green): To indicate the

This is an example of the unit in normal operation.

 AC Power is applied to the system input. In case this LED blinks, it 
means the main AC source is out of tolerance. 

Bypass LED (Yellow): To indicate the load is powered via the bypass. 

Battery LED (Yellow): To indicate the system is in battery backup mode when the building source power 
has failed. 

Inverter LED (Green): To indicate the system is powered through the inverter 

 Alarm, Load, and Battery Capacity LED's: 

a. Number 5 and 8 LED’s are green colored and Number 2 (used as a Warning LED for overload or 
battery low) is yellow. 

b. Number 3 to 6 LED’s show the load % of the system if the main power is available (in normal opera-
tion). Each of the green LED’s will indicate a % of the power level for the rating of the system. 

NOTE: Depending on unit size the LED’s 3 to 6 may not indicate the actual load. 
c. In the battery operation, the LED’s indicate the capacity (%) of the batteries run time remaining, As 

the batteries are depleted the LED’s will extinguish from bottom to top.  When LED number 3 is only 
lighted then there is 0-25% left on the battery run. 

 Fault LED (Red): To indicate that the Emergency Lighting Inverter System is in a fault condition be-
cause of inverter shutdown or over temperature condition. 

 OFF Key: This button needs to be pushed to turn the emergency lighting inverter circuits off. 

 ON Key:
NOTE:

 This button needs to be pushed to turn the emergency lighting inverter circuits on.
Please see the Troubleshooting Information Guide for more details.

 



Indicators’ State And Meanings

Startup Troubleshooting Information

 

 
Indicators compositor from up to down:  

Indicator 1:  Red, fault indicator light, this light shine, UPS sends out continuous alarm showing that UPS is 
at abnormity state, equipments are supplied directly by line. 

Indicator 2: Yellow,  and Indicator 3 through Indicator 6: Green, shows load and battery capacity. 
Indicator 1 shine, Indicators 2~6 display different state respectively.   

 
UPS run at line mode or bypass mode, indicators display the capacity of load from up to down. UPS run at bat-
tery mode, indicators display percentage of battery capacity. 

 

1#，2# indicators dis-
play overload 

1#，3# indicators 
display battery volt-

age too high 

1#，4# indicators 
display BUS voltage 

abnormity 

1#，5# indicators 
display inverter volt-

age abnormity 

1#，6# indicators 
display temperature 

too high 



 
 

  

Fault Instructions  

Fault  Indicator Display  Instructions  

Charger abnormity 1# indicator shine When battery voltage 240V and  CHG control signal is on, 
give alarm if battery voltage doesn’t increase at 1 hour.  

Overload 1#，2# indicators shine 

1．  Line inverter mode 105%～ 130％  overload, turn to bypass 
after 10 mins;  

2．  Line inverter mode ＞ 130% load, turn to bypass immedi-
ately; 

3．  Bypass mode 130% load, cut off output after 1 min, give an 
alarm 

4．  Battery mode 105%～ 130％  load, give an alarm after 10 
seconds and cut off output. 

5．  Battery mode more than 130% load, alarm immediately and 
cut off output.  

Battery SCR de-
stroyed 1#，3#，6# indicators shine Battery voltage＞300V  

Parallel communica-
tion abnormity 

1#，2#，3#，6# indicators 
shine 

Parallel UPS communication interrupted 

Bus abnormity 1#，4# indicators shine 

Sense condition: PFC ON  
1． +Bus voltage higher than 450V or -  Bus voltage lower than -

450V for 80 ms.  
2．  +Bus voltage higher than 400V or - Bus voltage lower than -

400 V for 1.5 ms.  
3．  +Bus voltage lower than 230V or - Bus voltage higher than -

230V for 1.5 ms.  
4．  +Bus and - Bus absolute value difference more than 40V for 

2 mins. 
5．  PFC IGBT fault  

Inverter Fault 1#，5# indicator shine 
Sense condition: PWM ON  
1．  Inverter voltage higher than 276V or lower than 140 V for 

128 ms 

Inverter output short 1#，2#，5# indicator shine Inverter output voltage 50V, output current ＞ 10A more than 
3 periods. 

Temperature too high  1#，6# indicator shine Sense that PSDR PCB radiator’s temperature higher than 75  

Inverter relay short  1#，4#，6# indicator shine After Bus voltage has increased , PWM sense inverter voltage＞
80 V  

Communication ab-
normity  1#，3#，4# indicator shine Bosom CPU can’t set up communication  

Fan abnormity 1#，2#， 6# indicator shine Sense fan signal abnormity 

Inverter bypass short 1#，2#，3#，4# indicator 
shine 

Sense the power of inverter more than minus 800W 



Fault  Lights Display  Countermeasure and Maintenance  

Charger board ab-
normity 1# light shine 

For long backup time UPS, firstly check whether power line 
(from CN03/CN05 of charger to CN104/CN105 of PSDR) 
connects correctly, afterward change charger board if other 
connection correct. For standard UPS, no power line; if 
measure BUS voltage normal, please change charger board.  

Overload  1# and 2# lights shine Unload unimportant load to 90％  below; if UPS have been 
fault ,you should turn UPS into inverter mode.  

Battery SCR fault  1#, 3#，6# lights shine 

Maybe charger or PSDR board fault; 
mostly check whether battery SCR（Q305）on the PSDR 
board is fault or battery relays(RY3、RY4) are fault, and then 
check whether components in battery driver part are normal, 
also need to check circuitry of line commutating part; if 
PSDR board is normal, charger output is likely to be fault.  

Parallel communica-
tion abnormity 

1#，2#，3#，6# lights 
shine 

Need to check whether parallel line、  parallel card 、the 
connection between parallel card and  CNTL board  are nor-
mal.  

Bus abnormity 1#，4# lights shine 

Maybe PSDR board fault; mostly check whether PFC part on 
PSDR board and such power components as IGBT、SCR 
on line commutating part are fault, at the same time, check 
whether components of driving circuitry are fault.  

Inverter Fault 1#，5# lights shine 

Maybe PSDR board fault; mostly check whether power com-
ponents on PSDR INVERTER part and on driving circuitry  
are abnormal; at the same time ,check whether protecting 
circuitry of IGBT and PFC components are OK.  

Inverter output 
short_circuit 1#，2#，5# lights shine 

Check whether load switch of user jumps, and find out equip-
ment power and input current’s characteristic of user.  

Temperature too high  1#，6# lights shine 

If temperature is assuredly too high inside the case, please 
unload redundant load and suggest user install an air -
condition in UPS room; if sense is fault, maybe CNTL board 
estimates falsely, or NTC on PSDR board fault.  

Output relay short-
circuit 1#，4#，6# lights shine Check whether the shrapnel on inverter relays  RY1、RY2 of  

PSDR board are fault.  

Communication ab-
normity 1#，3#，4# lights shine CNTL board fault 

Fan abnormity 1#，2#， 6# lights shine Check whether fan runs normally, if OK, check fan detective 
circuitry.  

Inverter Bypass short
circuit 

1#，2#，3#，4# lights 
shine 

Firstly check whether input 、output connection are right; 
secondly check whether inverter relays  RY1、RY2 of  PSDR 
board are fault or bypass SCRQ207、Q208 and driving cir-
cuitry are fault.  


