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1  SAFETY 

1.1 SAVE THESE INSTRUCTIONS 
 

This manual contains information on installation, operation, and maintenance of MP7 Series Modular UPS (hereinafter referred to 

as UPS). Please carefully read through the manual before attempting to install and start up the UPS. The UPS must be debugged 

and maintained by the engineer commissioned by the manufacturer or the agent. Otherwise, human safety may be endangered and 

the damage of UPS may not be covered under warranty. Keep this manual next to the unit for future references. 

 

NOTE: RIC will not be held responsible for any damaged UPS due to improper installation and use of UPS and not strictly 

adhering to the instructions written in this manual.  

 

1.2 SAFETY SYMBOLS 
 

 

 

 

 

1.3 RULES AND RESTRICTIONS 
 

HIGH EARTH LEAKAGE CURRENT 

• Earth connection is critical before connecting the input supply (utility and battery supply).  This equipment must be earthed 

in accordance with local electrical authority code of practice.   

• Earth leakage current exceeds 3.5mA and is less than 1000mA.   

• Transient and steady-state earth leakage currents, which may occur when starting the equipment, should be taken into 

account when selecting instantaneous residual current circuit breakers (RCCBs) or residual current devices (RCDs). These 

must be selected insensitive to DC unidirectional pulses (class A) and transient current pulses. 

• Note that the earth leakage current of the load will also flow across RCCB or RCD. 

 

 
MAINTENANCE AND SERVICING 

• All equipment maintenance and servicing involving internal access of the UPS must be done with special tools and must 

only be carried out by trained personnel. 

• The UPS may be electrically live even if it is disconnected from the mains, take precaution of the hazardous voltages, do not 

touch live parts! 

• User should not perform any maintenance of UPS components which can only be accessed by taking off the protective cover 

with a tool. 

• This UPS fully complies with “IEC62040-1-1-General and safety requirements for use in operator access area. 

• When servicing battery must take consideration of dangerous voltage present within. 

• No risk exists to any personnel when operating the equipment in the normal manner, following the recommended operating 

procedures in this manual. 

 

 
BATTERY HANDLING 

• Some UPS model require battery voltage to exceed 500VDC which is potentially life threatening.   

• All battery maintenance must be done by trained personnel with the correct tools. 

• Never smoke or allow an open spark or flame in the vicinity of the battery. 

• Risk of electrical shock. Do not touch un-insulated portion of the output connector or un-insulated battery terminal. 

• Before using battery, read the necessary precautions supplied by the battery manufacturer. These precautions should be 

followed implicitly at all times. 

• Particular attention should be paid to the recommendations concerning local environmental conditions and the provision of 

protective clothing, first aid and fire-fighting facilities. 
 

  

Danger symbol used in situations with potentially hazardous voltage 

 
Warning symbol used to inform users about possible warnings, cautions, and 

notes 
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2  INTRODUCTION 

2.1 GENERAL DESCRIPTION 
 

The MP7 Series Modular UPS is a state-of-the-art modular UPS which boasts of excellent performance and stability to provide 

clean continuous power in the case of a power failure. It gives flexibility to the user to determine the overall output power by 

selecting number of switch modules to integrate to the system according to the user requirement, all the while minimizing voltage 

distortion and assuring full power protection on all components and devices. 

2.2 FEATURES 
 

• Multiple operating modes; (single-input, dual-input, battery, auto-restart, bypass, maintenance, ECO, frequency converter, 

and parallel) 
 

• Strong load adaptability for linear and nonlinear load 
 

• Modular UPS design allows for hot swapping and with no additional wiring 
 

• HMI touch screen display with parameter settings, battery maintenance, and system monitor 
 

• Modbus Serial (RS232, RS-485) and TCP/IP (external converter) communication options, and SNMP  
 

• Paralleling kit for super convenient parallel setup 
 

• Programmable dry contact outputs such as (bypass status, utility failure alarm, and common alarm) 
 

• Individual power module metering and status monitoring through main display  
 

• High efficiency and compactness achieved with 3-stage IGBT inverter technology  

2.3 MODEL NAMING 
 

MP7 series UPS module can be divided into UPS enclosure, battery enclosure, and maintenance bypass enclosure. 

2.3.1 UPS Enclosure 
 

 
Figure 2.3.1.A – UPS Model Naming Scheme 
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TABLE 2.3.1.B – UPS ENCLOSURE MODEL SPECIFICATION 

MODEL VDC 
AMPS
(DC) VAC 

INPUT 
AMPS 
(AC) 

OUTPUT 
AMPS 
(AC) KVA KW PH HZ ENC 

MP7-30-F-SI 250 127 208 89 83 30 24 3 60/60 A1 

MP7-30-F-SIT 250 127 208 89 83 30 24 3 60/50 A2 

MP7-30-F-SE 250 127 208 89 83 30 24 3 50/60 A1 

MP7-30-F-SET 250 127 208 89 83 30 24 3 60/60 A2 

MP7-30-F-DI 250 127 208 89 83 30 24 3 60/60 A1 

MP7-30-F-DIT 250 127 208 89 83 30 24 3 60/50 A2 

MP7-30-F-DE 250 127 208 89 83 30 24 3 50/60 A1 

MP7-30-F-DET 250 127 208 89 83 30 24 3 50/50 A2 

           

MP7-60-F-SI 250 254 208 178 167 60 48 3 60/60 C1 

MP7-60-F-SIT 250 254 208 178 167 60 48 3 60/50 C2 

MP7-60-F-SE 250 254 208 178 167 60 48 3 50/60 C1 

MP7-60-F-SET 250 254 208 178 167 60 48 3 60/60 C2 

MP7-60-F-DI 250 254 208 178 167 60 48 3 60/60 C1 

MP7-60-F-DIT 250 254 208 178 167 60 48 3 60/50 C2 

MP7-60-F-DE 250 254 208 178 167 60 48 3 50/60 C1 

MP7-60-F-DET 250 254 208 178 167 60 48 3 50/50 C2 

           

MP7-70-F-SI 250 296 208 207 194 70 56 3 60/60 C1 

MP7-70-F-SIT 250 296 208 207 194 70 56 3 60/50 C2 

MP7-70-F-SE 250 296 208 207 194 70 56 3 50/60 C1 

MP7-70-F-SET 250 296 208 207 194 70 56 3 60/60 C2 

MP7-70-F-DI 250 296 208 207 194 70 56 3 60/60 C1 

MP7-70-F-DIT 250 296 208 207 194 70 56 3 60/50 C2 

MP7-70-F-DE 250 296 208 207 194 70 56 3 50/60 C1 

MP7-70-F-DET 250 296 208 207 194 70 56 3 50/50 C2 

           

MP7-100-F-SI 250 423 208 296 278 100 80 3 60/60 C1 

MP7-100-F-SIT 250 423 208 296 278 100 80 3 60/50 C2 

MP7-100-F-SE 250 423 208 296 278 100 80 3 50/60 C1 

MP7-100-F-SET 250 423 208 296 278 100 80 3 60/60 C2 

MP7-100-F-DI 250 423 208 296 278 100 80 3 60/60 C1 

MP7-100-F-DIT 250 423 208 296 278 100 80 3 60/50 C2 

MP7-100-F-DE 250 423 208 296 278 100 80 3 50/60 C1 

MP7-100-F-DET 250 423 208 296 278 100 80 3 50/50 C2 

           

MP7-60-W-SI 500 120 400 88 87 60 48 3 60/60 A1 

MP7-60-W-SIT 500 120 400 88 87 60 48 3 60/50 A2 

MP7-60-W-SE 500 120 400 88 87 60 48 3 50/60 A1 

MP7-60-W-SET 500 120 400 88 87 60 48 3 60/60 A2 

MP7-60-W-DI 500 120 400 88 87 60 48 3 60/60 A1 

MP7-60-W-DIT 500 120 400 88 87 60 48 3 60/50 A2 

MP7-60-W-DE 500 120 400 88 87 60 48 3 50/60 A1 

MP7-60-W-DET 500 120 400 88 87 60 48 3 50/50 A2 

           

MP7-120-W-SI 500 241 400 175 173 120 96 3 60/60 B1 

MP7-120-W-SIT 500 241 400 175 173 120 96 3 60/50 B2 

MP7-120-W-SE 500 241 400 175 173 120 96 3 50/60 B1 

MP7-120-W-SET 500 241 400 175 173 120 96 3 60/60 B2 

MP7-120-W-DI 500 241 400 175 173 120 96 3 60/60 B1 

MP7-120-W-DIT 500 241 400 175 173 120 96 3 60/50 B2 

MP7-120-W-DE 500 241 400 175 173 120 96 3 50/60 B1 
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MP7-120-W-DET 500 241 400 175 173 120 96 3 50/50 B2 

           

MP7-140-W-SI 500 281 400 204 202 140 112 3 60/60 C1 

MP7-140-W-SIT 500 281 400 204 202 140 112 3 60/50 C2 

MP7-140-W-SE 500 281 400 204 202 140 112 3 50/60 C1 

MP7-140-W-SET 500 281 400 204 202 140 112 3 60/60 C2 

MP7-140-W-DI 500 281 400 204 202 140 112 3 60/60 C1 

MP7-140-W-DIT 500 281 400 204 202 140 112 3 60/50 C2 

MP7-140-W-DE 500 281 400 204 202 140 112 3 50/60 C1 

MP7-140-W-DET 500 281 400 204 202 140 112 3 50/50 C2 

           

MP7-200-W-SI 500 401 400 292 289 200 160 3 60/60 C1 

MP7-200-W-SIT 500 401 400 292 289 200 160 3 60/50 C2 

MP7-200-W-SE 500 401 400 292 289 200 160 3 50/60 C1 

MP7-200-W-SET 500 401 400 292 289 200 160 3 60/60 C2 

MP7-200-W-DI 500 401 400 292 289 200 160 3 60/60 C1 

MP7-200-W-DIT 500 401 400 292 289 200 160 3 60/50 C2 

MP7-200-W-DE 500 401 400 292 289 200 160 3 50/60 C1 

MP7-200-W-DET 500 401 400 292 289 200 160 3 50/50 C2 
 

 

 
 

 

TABLE 2.3.1.C – UPS ENCLOSURE TYPE 

CODE MAX MODULE DIMENSIONS (HxWxD) MANUFACTURER 

A1 3 43.1” x 23.6” x 35.4” RIC 

A2 3 55.3” x 23.6” x 35.4” RIC 

B1 6 63” x 23.6” x 35.4” RIC 

B2 6 75” x 23.6” x 35.4” RIC 

C1 10 78.8” x 23.6” x 35.4” RIC 

C2 10 90” x 23.6” x 35.4” RIC 
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2.3.2 Battery Enclosure 
 

 
Figure 2.3.2.A - Battery Enclosure Naming Scheme 

 

 

 

TABLE 2.3.2.B – BATTERY CABINET ENCLOSURE 

CODE DIMENSIONS (HxWxD) COLOUR MANUFACTURER 

A – RIC702424 70” x 24” x 24” Black RIC 

B – RIC702424 70” x 24” x 24” Gray RIC 

C – RIC703124 70” x 31” x 24” Black RIC 

D – RIC703124 70” x 31” x 24” Gray RIC 

E – RIC703128 70” x 31” x 28” Black RIC 

F – RIC703128 70” x 31” x 28” Gray RIC 

G – RIC813636 81” x 36” x 36” Black RIC 

H – RIC813636 81” x 36” x 36” Gray RIC 
 

 
TABLE 2.3.2.C – BATTERY TYPE 

CODE MODEL MANUFACTURER 

11 UPS12-100MR C&D 

12 UPS12-150MR C&D 

13 UPS12-210MR C&D 

14 UPS12-300MR C&D 

15 UPS12-350MR C&D 

16 UPS12-400MR C&D 

17 UPS12-490MR C&D 

18 UPS12-540MR C&D 

19 UPS12-700MRF C&D 

21 LS12-100 C&D 

22 LS6-200 C&D 

23 LS4-300 C&D 

24 LS2-600 C&D 

25 LS12-25 C&D 

26 LS12-55 C&D 

27 LS12-80 C&D 

28 LS2-100 C&D 

6B 50G05 GNB 

6C 50G07 GNB 

6D 50G09 GNB 

6E 90G07 GNB 

6F 50G13 GNB 

6G 90G09 GNB 
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6H 90G11 GNB 

6I 90G13 GNB 

6J 90G15 GNB 

30 AT-07P C&D 

31 AT-09P C&D 

32 AT-11P C&D 

33 AT-13P C&D 

34 AT-15P C&D 

35 AT-17P C&D 

36 AT-19P C&D 

37 AT-21P C&D 

38 AT-23P C&D 

39 AT-25P C&D 

3A AT-27P C&D 

3B AT-29P C&D 

3C AT-35P C&D 

3D AT-39P C&D 

40 100LF17 C&D 

41 100LF19 C&D 

42 100LF21 C&D 

43 100LF23 C&D 

44 100LF25 C&D 

45 100LF27 C&D 

46 100LF29 C&D 

47 100LF31 C&D 

48 100LF33 C&D 

B0 AVR45-5 DEKA UNIGY II 

B1 AVR45-7 DEKA UNIGY II 

B2 AVR45-9 DEKA UNIGY II 

B3 AVR45-11 DEKA UNIGY II 

B4 AVR45-13 DEKA UNIGY II 

B5 AVR45-15 DEKA UNIGY II 

B6 AVR45-17 DEKA UNIGY II 

B7 AVR45-19 DEKA UNIGY II 

B8 AVR45-21 DEKA UNIGY II 

B9 AVR45-23 DEKA UNIGY II 

BA AVR45-25 DEKA UNIGY II 

BB AVR45-27 DEKA UNIGY II 

BC AVR45-29 DEKA UNIGY II 

BD AVR45-31 DEKA UNIGY II 

BE AVR45-33 DEKA UNIGY II 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 



RIC Electronics Ltd., Unit 1 – 5628 Riverbend Drive, Burnaby, BC. V3N 0C1 
Phone: 604-549-9350      Fax: 604-549-9335 

www.ricelectronics.com 
Page 11 

2.3.3 Maintenance Bypass Enclosure (optional) 
 

 

 
 

Figure 2.3.3.A - Maintenance Bypass Enclosure Naming Scheme 

 

2.4 WARRANTY 
 

 

• RIC Electronics Ltd. guarantees this Product to be free from defects in material and/or workmanship for a period of 60 

months (5 years) from date of manufacture. To be effective on all orders received after 2018-09-01. Units in which the 

order was placed before 2018-09-01 will have a warranty period of 18 months. 

 

• Any repairs done during the warranty period do not extend the warranty beyond the original date of manufacture. 

 

• Any repairs done after the warranty has expired have a 90 day warranty on new parts installed. 

 

• RIC Electronics Ltd. will not be responsible for any expenses in connection with repairs made by anyone other than the 

factory or authorized service facility, unless such repairs have been specifically authorized in writing by the factory. 

 

• All Products requiring repair are to be shipped freight prepaid to our factory or nearest authorized service facility. 

 

• Connecting the Product to an improper voltage, frequency or different cell battery other than specified or mishandling will 

render this warranty void. 

 

• In the event of product failure RIC Electronics Ltd. will assume no liability for any damage to the associated equipment.  
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3  INSTALLATION 

3.1 INITIAL CHECK 
 

Perform the following checks prior to the UPS installation. 

 

1. Visually examine if there is any damage inside and outside the UPS rack and battery equipment due to the transportation. 

Report any damage to the shipper immediately. 

 

2. Verify the nameplate and confirm the correctness of the equipment. The equipment tag and nameplate can be seen on the 

front door. The UPS model, capacity and main parameters are marked on the label. 

 

 
 

 

3.2 PACKAGE CONTENTS 
 

 
 

TOP HAT 

(Optional) 

SWITCH UNIT 

(Typically SI and DI units only, 

otherwise breakers are to be installed 

externally; refer to specific customer 

drawing) 

OPERATOR 

CONTROLS & 

MONITORING 

(HMI) 

BYPASS 

MODULE 

POWER 

MODULE 

UPS 

CABINET 

Figure 3.2.A – UPS Composition 

Figure 3.1.A – UPS Equipment Tag & Nameplate Rating 
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TABLE 3.2.B – UPS PACKAGE CONTENTS 

ITEM PART NAME QUANTITY NOTE 

CABINET Overcurrent Devices 1 Optional 
Installed externally by default 

Monitoring + Bypass Module 1 Standard 

Top Hat (front access) 1 Standard 
Rear access can be optional 

Dust proof screens (front & rear) 1 Standard 

MODULE Power Module 1-6 or 1-10 Standard 

DOCUMENTS Instruction manual(s) 
Drawings copy 
QA final checklist copy 
Factory default copy 
 

1 Binder  

SNMP SNMP Card + NetAgent Software 1 Optional 

TEMPERATURE 
PROBE 

Battery temperature compensation probe 1 Optional 

 

 

3.3 POSITIONING & STORING 
 

To prolong service life, the site where the UPS will be stored must guarantee the following: 

 

• Sufficient space for operation (minimum of 6” from the rear to the wall) 

• Air sufficient enough to dispel heat produced by UPS 

• Against ambient corrosive gases 

• Against excessive humidity and heat sources 

• Against dust 

• Fire prevention requirements 

• Safe operating environment temperature  

• Temperature controlled room for batteries 

3.3.1 Distribution Room 
 

The UPS is designed for indoor application*, which must be located in a clean environment with adequate ventilation to keep 

the environmental temperature within the required specification. The UPS uses forced convection cooling by internal fans. 

Cooling air enters the module through ventilation grills located at the front part of the cabinet and exhausted through grills 

located in the rear part of the cabinet. A minimum clearance of six inches is required on the rear of the UPS. 

 

If necessary, a system of extractor fans should be installed to aid cooling-air flow. Dust proof filters (front & rear) are installed 

by default to help maintain airflow when the UPS is exposed to harsh or dirty environment. The filter must be cleaned regularly 

to ensure proper function (see section 6.6). 

 

* Depending on customer request, UPS can be modified to be used in outdoor applications. 

 
INSTALLATION NOTES 

• UPS should be installed on a cement surface or other surface that is not combustible 

• Do not block the ventilation holes 

• A minimum clearance of six inches is mandatory on the rear of the UPS to provide sufficient air passage 

3.3.2 Battery Room 
 

The battery will generate some amount of hydrogen and oxygen at the end of charging, therefore; fresh air volume of the battery 

installation environment must meet EN50272-2001 requirements. The ambient temperature of the battery must be stable. 

Ambient temperature is a major factor in determining the battery capacity and life. The nominal operating temperature of 

battery is 20C. Operating above this temperature will reduce battery life, and operation below this temperature will reduce the 

battery capacity. If the operating temperature of the battery is above 40C then the battery service life will be decreased 
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exponentially. In a normal operation, the battery temperature is maintained between 15C and 25C. Keep batteries away from 

heat sources or air outlets.  

 

Batteries must have an overcurrent protection device (DC circuit breaker) and it should be mounted as close as possible to the 

batteries to keep the connecting cables as short as possible. For futher information on batteries refer to specific manufacture’s 

manual on battery installation and maintenance.  

 

3.3.3 Operating Room 
 

Since the sides of the UPS are fully enclosed, no clearances are required for the sides. To enable routine tightening of power 

terminations within the cabinet, it is recommended that clearance around the front and back of the equipment should be 

sufficient to enable easy access to the personnel with the doors fully opened.  

3.3.4 Final Positioning 
 

Each UPS can be picked up with the forklift from the bottom (no lifting lugs) or wheeled around using the casters installed at 

the bottom. When the equipment has been finally positioned, ensure the adjustable feet are set so that the UPS will remain 

stationary and stable.  

3.3.5 Storing 
 

If the equipment is not installed immediately, it must be stored in a room so as to protect it against excessive humidity and heat 

sources. The battery needs to be stored in dry and cool place with good ventilation. The most suitable storage temperature is 

between 20C to 25C. A battery maintenance schedule must be followed to retain battery warranty. Contact RIC Electronics for 

maintenance schedule. 
 

 

3.4 POWER MODULE INSTALLATION 
 

The installation positions of power module are shown in figure 3.4.A. It is recommended that these modules be installed from 

bottom to top to prevent inclination of the cabinet due to high center of gravity. 

 

1. Each module should be installed from bottom to top. Module #1 represents most bottom module installed. 

 

2. Insert the module into module slots (slide on rail), push the module all the way until module is full inserted (front cover 

mounting bracket is flush with rail bracket). 

 

 
 

 
 

INSTALLATION NOTES 

• Do not use excessive force to push in the module as this might possibly damage the connector pins and terminals 

 

Figure 3.4.A – UPS Power Module Installation 
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3. Fasten the module with 4 mounting screws. 

 
 

 

 

3.5 PROTECTIVE DEVICES 
 

For safety concerns, it is recommended to install external circuit breakers or other protective devices for the input AC supply of the 

UPS system. This section provides general practical information for qualified installation personnel. They must have the knowledge 

of the regulatory wiring standards, and of the equipment to be installed. 

3.5.1 Main AC Input 
 

Install suitable protective devices in the distribution unit of the incoming mains supply, considering the cable rating and 

overload capacity of the system. Generally the magnetic circuit breaker with IEC60947-2 tripping curve C (normal) at the 125% 

of the current as shown in table 3.8.1.A. 
 

 

 

If protection against earth fault (RCD devices) is required for the upstream of the input supply, the installed device should:  

 

• Be sensitive to DC unidirectional pulses (class A) in the network 

• Be insensitive to transient current pulses 

• Have an average sensitivity that is adjustable between 0.3A~1.0A 
 

 

The RCCB must be sensitive to DC unidirectional pulses (class A) in the network, while insensitive to transient current pulses 

as shown in Figure 3.5.1.A. 
 

 

 

 

 
 

 

 

 

 

 

Figure 3.5.1.A– RCCB Transient Curves 

Figure 3.4.A – UPS Power Module Installation 
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3.5.2 Battery Typology 
 

The UPS is a three wire battery configuration where the midpoint of the battery string is referenced back to the UPS as common 

junction where it is grounded. This allows battery midpoint voltage monitoring and individual current metering of top half and 

bottom half banks. Furthermore, this means that the DC portion of the UPS does not require an additional ground fault 

detection. 

 

 
 

 

For a 208VAC nominal system, the nominal battery string voltage is 250VDC. Each bank (top and bottom) consists of total 60 

cells. Typically each battery jar (depending on battery type) contains 6 cells, which means for each bank 10 battery jars are 

required and for whole system 40 jars are required. 

 

For a 400VAC nominal system, the nominal battery string voltage is 500VDC. Each bank (top and bottom) consists of total 120 

cells. Typically each battery jar (depending on battery type) contains 6 cells, which means for each bank 20 battery jars are 

required and for whole system 40 jars are required. 

 

Additional strings can be installed in parallel to double the battery capacity. 

 

Each string must be protected with its own overcurrent protective device such as a breaker or fuses. A 3 pole device is 

mandatory due to the 3-wire battery configuration. 

 

 

 
 

Figure 3.5.2.A – 3-Wire Battery Configuration 
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3.5.3 Battery Installation 
 

 

• Only qualified service personnel are allowed to install and maintain batteries mounted in a battery cabinet or shelf. 

 

• To ensure safety, install the external battery in a locked cabinet or dedicated battery room accessible just to service 

qualified personnel.  

 

• A minimum space of 10mm must be reserved on all vertical sides of the battery block to permit free air movement 

around the cells. 

 

• A certain clearance should be reserved between the top of the cells and the underside of the shelf above as this is 

necessary for monitoring and servicing the cells.  

 

• When installing the batteries always work from the bottom shelf upwards to prevent battery cabinet from tipping 

over. 

 

• The bending radius of cable should be more than 10D, where “D” is the outer diameter of cable. 

 

• When connecting the cable, do not cross the battery cables and do not bind the battery cables together. The battery 

connection must be firm and reliable. After the connection, all the connections between the wiring terminals and the 

batteries must be corrected to meet the torque requirement provided in the specifications and user manuals of the 

battery manufacturer. 

 

• Each battery terminal should be insulated after its connection has been made. Battery boots are highly recommended. 

 

• Check if the battery positive or negative post is unexpectedly grounded. If the battery is unexpectedly grounded, 

remove the earth power supply. Contacting any part of the grounded earth may be subject to electric shock. 
 

 
BATTERY HAZARDS 

 
SPECIAL CARE MUST BE TAKEN WHEN WORKING WITH BATTERIES! SERVICING OF BATTERIES 

SHOULD BE PERFORMED OR SUPERVISED BY PERSONNEL KNOWLEDGEABLE ABOUT BATTERIES AND 

THE REQUIRED PRECAUTIONS. 
 

• When replacing batteries, replace with the same type and number of batteries or battery packs 

• Caution: Do not dispose of batteries in a fire. The batteries may explode 

• Caution: Do not open or mutilate batteries. Released electrolyte is harmful to the skin and eyes. It may be toxic. 

• Caution: A battery can present a risk of electrical shock and high short-circuit current. The following precautions 

should be observed when working on batteries: 

 

o Remove watches, rings, or other metal objects 

o Use tools with insulated handles 

o Wear rubber gloves and boots 

o Do not lay tools or metals parts on top of batteries. 

 

• Eye protection should be worn to prevent injury from accidental electrical arcs 

• If a battery leaks electrolyte, or is otherwise physically damaged, it must be replaced, stored in a container resistant to 

sulfuric acid and disposed of in accordance with local regulations 

• If electrolyte comes into contact with the skin the affected area should be washed immediately with water 
 

3.5.4 UPS Output 
 

A main output breaker is installed either internal to the UPS or external and can be operated from the front. It is recommended 

to install overcurrent protective devices in the AC distribution panel downstream of the UPS output breaker. 
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Figure 3.6.1.A – Parallel PCB Board 

Figure 3.6.1.B – Parallel Kit 

3.6 PARALLEL OPERATION SYSTEM INSTALLATION 
 

Often the capacity of one UPS cabinet may not be sufficient to carry the required load. Or in some cases where maximum height is 

a factor, two cabinets may be the only option. In such a case two UPS cabinets can be connected in parallel to achieve double the 

capacity of a single unit. The smart electronics will allow equal load-sharing between cabinets and between each power module. 

This can be accomplished using the optional paralleling kit provided. 

 

 

3.6.1 Paralleling Kit 
 

The paralleling kit should contain one of the following three items. 

 
 
 
 
 
 
 
 

 

 

 

 

 

  

 

 

 

 

 

 

 

 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 

 
 

 

 
  

1. PARALLELING PCB BOARD 

(SNT_PCB_3320_BJ) 

2. PARALLELING CONTROL 

CABLE 

3. RIBBON CONTROL CABLE 
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3.6.2 Install Procedure 
 

TABLE 3.6.2.A – PARALLELING KIT INSTALLATION 

PROCEDURES 

Secure the paralleling PCB at the back of the bypass module to the right of Bypass Module PCB Board (SNT_SCH_3320_FJ) using 
four M4 bolts 

 
 
 

Remove the ribbon cable in J1 position of the very top power module PCB (SNT_PCB_3320_ZJ) 

 
 
 

Connect the removed end of ribbon cable to J2 of paralleling PCB (SNT_PCB_3320_BJ) 

 
 
 

Take out the ribbon control cable which came with the paralleling kit 
 

 
 
 

Figure 3.6.2.B – Securing Paralleling PCB Board 

Figure 3.6.2.C – Remove ribbon cable on J1 of Power Module PCB 

Figure 3.6.2.D – Connect Ribbon Cable to J2 of Paralleling PCB 

Figure 3.6.2.E – Ribbon Control Cable 
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Connect one end to J1 of paralleling PCB (SNT_PCB_3320_BJ) 
 

 
 
 

Connect the other end to J1 position of the very top power module PCB (SNT_PCB_3320_ZJ) 
 

 
 
 

Connect the paralleling control cable in the following manner 
 
 
 
 

 
 
 

  

Figure 3.6.2.F – Connect Ribbon Control Cable to Paralleling PCB 

Figure 3.6.2.G – Connect Ribbon Control Cable to Power Module PCB 

UPS#1 UPS#2 

Figure 3.6.2.H – Paralleling Control Cable Wiring Configuration 
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POWER CABLES 

THROUGH 

GLAND PLATE 

CONTROL 

CABLES 

LAND HERE 

It is highly recommended that the remote EPO terminal on each UPS should be wired in parallel such that both UPS system will 
shutdown in emergency situation during parallel operation (refer to section 3.9.2 Remote EPO Input Port) 
 

 
 
 

 

3.7 WIRE ENTRANCE 
 

Wires can enter the UPS cabinet from the top through the glands as shown in figure 3.7.1.A. The recommended installation practice 

is to install power wiring through the either side channel from the back of the cabinet, so as not to affect the ventilation. 

 

3.7.1 Front Access (TOP HAT) Configuration 

 

 

 

 

 
 

  

Figure 3.6.2.I – Remote EPO Wiring in Parallel Operation 

Figure 3.7.1.A – Front Access Configuration Cable Entry 
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TOP CABLE ENTRANCE 

POWER 

CABLE 

TERMINAL 

3.7.2 Rear Access Configuration 
 

 

 

3.8 POWER WIRING 
 

Size the field wires according to the descriptions in this section, the local regulatory wiring standards and the environmental 

conditions should be taken into consideration. Refer to IEC60950-1 Table 3B or Canadian Electrical Code Table 2. 

 
WARNING 

 

• Prior to wiring the UPS, confirm the position of the line input, bypass, and main output breaker.  Ensure the system is de-

energized. 

 

3.8.1 AC Power Connection Wire Size Recommendation 
 

TABLE 3.8.1.A – AC POWER CONNECTION WIRE SIZE RECOMMENDATION 

CABINET SIZE MAIN INPUT (W/ NEUTRAL) BYPASS INPUT (DUAL INPUT) UPS OUTPUT 

Breaker 
Rating 

recommended 
wire type/size 

Breaker 
Rating 

recommended 
wire type/size 

Breaker 
Rating 

recommended 
wire type/size 

3 Module 125A 4C-1AWG– 75C 125A  3C-1 AWG – 75C 125A  3C-1 AWG – 75C 

6 Module 250A 4C-250MCM – 75C 250A  3C-250MCM – 75C 250A  3C-4/0 AWG – 75C 

10 Module 400A 4C-500MCM – 75C 400A  3C-500MCM – 75C 400A  3C-500MCM – 75C 

 

Figure 3.7.2.A - Rear Access Configuration Cable Entry 
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3.8.2 DC Power Connection Wire Size Recommendation 
 

As a general rule, the battery wires must be rated to the battery breaker. However, since battery breakers are sized to the load 

and the load can vary from 0-100% of UPS rated output, it is difficult to list each possible battery breaker sizes and their 

recommended wire type/size.  

 

To size the wiring to the battery terminal: 

 

1. determine the battery protection breaker size 

2. refer to Canadian Electrical Code (CEC) table 2, allowable ampacity at 75oC based on 30oC ambient 

 

 
NOTE 

 

ALL WIRING MUST BE OF COPPER CONDUCTORS ONLY 
 

 

 

 

GROUNDING 

 

FAILURE TO FOLLOW ADEQUATE EARTHING PROCEDURES CAN RESULT IN EMI, ELECTRIC SHOCK 

HAZARD OR RISK OF FIRE. 

3.8.3 Wire Connection 
 

 

After the equipment has been finally positioned and secured, connect the power cables as described in the following 

procedures: 

 
1. Verify that all external input distribution switches of the UPS are completely opened and the UPS internal 

maintenance bypass switch is opened. Attach necessary warning signs to these switches to prevent unauthorized 

operation. 
 

2. Standard: Remove the top gland plates of the UPS cabinet, should now have access to input/bypass/output 

terminals 
 

Rear: Remove the back cover of the UPS cabinet, should now have access to input/bypass/output terminals.  
 

3. Connect the input ground cable to input earth terminal. The ground cable must be connected in accordance with 

related local or state regulations. 
 

4. For single input UPS setup, connect the AC input supply cables to the UPS input terminals (Main input A-B-C-N), 

and connect the output cable to the UPS output terminals (Output A-B-C-N) and ensure all bolts are fastened and 

tightened (13Nm). VERIFY CORRECT PHASE ROTATION (clockwise). 

 

5. For dual input UPS setup, connect the main AC input supply cables to the main UPS input terminals (Main input 

A-B-C-N), connect the bypass input cables to the bypass input terminals (Bypass Input A-B-C-N), and connect the 

output cable to the UPS output terminals (Output A-B-C-N) and ensure all bolts are fastened and tightened 

(13Nm). VERIFY CORRECT PHASE ROTATION (clockwise). 
 

6. Connect the battery cables between the UPS battery terminals and the battery breaker. VERIFY CORRECT 

POLARITY. 

 
HAZARDOUS VOLTAGE AT BATTERY TERMINAL 

 

• Ensure the correct polarity connection between the battery terminals and the UPS terminals: + to +, - to -, N to N 

and disconnect one or more cables between every two layer of batteries. 

• Do not close the battery circuit breakers before getting the approval from the commissioning engineer. 
 

 
7. Re-install all protective covers. 

 

 



RIC Electronics Ltd., Unit 1 – 5628 Riverbend Drive, Burnaby, BC. V3N 0C1 
Phone: 604-549-9350      Fax: 604-549-9335 

www.ricelectronics.com 
Page 24 

3.9 CONTROL AND COMMUNICATION 
 

As shown in figure 3.9.A, the front panel of the bypass module will provide dry contact interface (J2~J10), communication 

interface RS232, 485 and SNMP card interface), as well as LBS interface. 

 

 

The UPS accepts external signal from dry contacts connected through the terminals in the bypass module. These signals can be 

active (dependent on the software) when connected to +24V to ground. The cables connected to DRY terminal must be separated 

from power cables.  

 

 
DRY CONTACT CONNECTION 

 

• The 24VDC connections must be separated from the power cables. Failure to do so can result in overheating of the wire and 

possibly fire. 
 

3.9.1 Battery and Environmental Temperature Detection 
 

The input dry contact J2 and J3 can detect the battery temperature and environment for monitoring and temperature 

compensation. 

 

 
Figure 3.9.1.A - Diagram of J2 and J3 dry contact for temperature detecting 

 

TABLE 3.9.1.B - DESCRIPTION OF INPUT DRY CONTACT INTERFACE J2 AND J3 

POSITION NAME PURPOSE 

J2 (1) TEMP_BAT Battery temperature detection 

J2 (2) GND Ground 

J3 (1) TEMP_ENV Environment temperature detection 

J3 (2) GND Ground 

Note: Specified temperature sensor is required for temperature detection (R25=5Ohm, B25/50=3275), please 
confirm with the manufacturer, or contact local maintenance engineer when placing an order. 

 

Figure 3.9.A – Communication Interface 
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3.9.2 Remote EPO Input Port 
 

The UPS has an Emergency Power OFF (EPO) function. This function can be activated by pressing a button on the control 

panel of the UPS or through a remote contact provided by the user. The EPO pushbutton is protected by a hinged plastic cover. 

J4 is the input port for remote EPO. It requires shorting NC and +24v during normal operation, and the EPO is triggered when 

opening NC and +24v, or shorting NO and +24v.  

 

 
 

Figure 3.9.2.A - Diagram of input port for remote EPO 

 

TABLE 3.9.2.B - DESCRIPTION OF INPUT PORT FOR REMOTE EPO 

POSITION NAME PURPOSE 

J4 (1) EPO_NC EPO is activated when disconnecting from J4.2 

J4 (2) +24V +24V, connect the common terminal of NC and NO 

J4 (3) EPO_NO EPO is activated when shorting with J4.2 
 

 

The EPO is triggered when shorting pin 2 and 3 or opening pin 2 and 1 of J4. If an external emergency stop facility is 

required, it can be connected via the reserved terminals of J4.The external emergency stop facility wiring must be shielded 

and wired to either normally open/closed remote stop switch between these two pins. If this facility is not used, then pin 2 

and 3 of J4 must be open and pin 1 and 2 of J4 must be shorted. 

 
 

NOTE 

• The emergency stop action within the UPS will shut down the rectifier, inverter and static bypass. However, it does 

not internally disconnect the mains input power supply. To disconnect ALL power to the UPS, open the upstream 

input circuit breaker(s) when the EPO is activated. 

• Pin 1 and 2 of J4 have been shorted before the UPS is delivered. 
 

3.9.3 Static Transfer Switch (remote operation) 
 

 

The J5 input transfers UPS from normal mode to static bypass mode. Closing pin 1 and 2 in UPS normal mode will remotely 

operate the static bypass switch and transfer UPS to static bypass mode. The pins must be held closed in order to retain UPS in 

static bypass mode. When pins 1 and 2 are in open position, the UPS will automatically transfer back to normal mode. 

 

 
 

Figure 3.9.3.A - Diagram of Static Transfer Switch (remote operation) 

 

TABLE 3.9.3.B - DESCRIPTION OF STATIC SWITCH OUTPUT INTERFACE 

POSITION NAME PURPOSE 

J5 (1) BSS_COIL_A1 Remote Static Switch Transfer  

J5 (2) BSS_COIL_A2 Remote Static Switch Transfer 

J5 (3) N/A Not connected 
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3.9.4 Remote Circuit Breaker Control (Shunt Trip) 
 

 

In single input mode the UPS comes with pre-wired shunt trip for the main input breaker which is wired to pin 1 of J6 and J7 

terminals of the bypass module. For dual input UPS the installer will have to terminate the shunt trip wires from the external 

breaker cabinet to pin 1 of J6 and J7 terminal. 

 

 
 

Figure 3.9.4.A - Diagram of shunt trip interface 

TABLE 3.9.4.B - DESCRIPTION OF REMOTE CIRCUIT BREAKER CONTROL 

POSITION NAME PURPOSE 

J6 (1) SHNT_DRV Shunt trip coil A1 

J6 (2) N/A  

J7 (1) SHNT_GND Ground 

J7 (2) N/A  
 

3.9.5 Static Switch Feedback 
 

J8 is the static switch status output dry contact interface, system will send integrated status information. An auxiliary dry contact 

signal will indicate whether the UPS is in normal or static bypass mode via the isolation of a relay.  
 

 

 
 

Figure 3.9.5.A - Static switch dry contact interface diagram 

 

TABLE 3.9.5.B - STATIC SWITCH DRY CONTACT INTERFACE DESCRIPTION 

POSITION NAME PURPOSE 

J8 (1) SSW_NC Static Switch NC will be closed when system is in bypass 
mode (contact is closed when system not energized) 

J8 (2) SSW_NO Static Switch status NO will be closed when system is in 
inverter mode 

J8 (3) GND Common contact 

 

3.9.6 Common Alarm (General Alarm) 
 

 

J9 is the common alarm output dry contact interface, when one or more warning is present, the system will send alarm 

information, and provide an auxiliary dry contact signal via the isolation of a relay.  

 

 
 

Figure 3.9.6.A–Common alarm dry contact output 

 
 

TABLE 3.9.6.B–COMMON ALARM DRY CONTACT INTERFACE DESCRIPTION 

POSITION NAME PURPOSE 

J9 (1) ALARM_NC Common alarm relay (NC) will be open during warning 

J9 (2) ALARM_NO Common alarm relay (NO) will be closed during warning 

J9 (3) GND Common contact 
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List of alarms that would trigger the Common Alarm (general alarm) can be found in section 7.4 ALARM LIST (HMI) 

3.9.7 Utility Failure Alarm Output 
 

J10 is the output dry contact interface for utility failure alarm. When the AC utility fails, the system will send a utility failure 

alarm information, and provide an auxiliary dry contact signal via the isolation of a relay. 

 

 

 
 

Figure 3.9.7.A–Utility failure alarm dry contact output 

 

 

TABLE 3.9.7.B–UTILITY FAILUREALARM DRY CONTACT INTERFACE DESCRIPTION 

POSITION NAME PURPOSE 

J10 (1) UTI_FAIL_NC Utility failure alarm relay (NC) will be open during warning 

J10 (2) UTI_FAIL_NO Utility failure alarm relay (NO) will be closed during warning 

J10 (3) GND Common contact 
 

 

3.9.8 RS232, RS485 Ports and SNMP Card Port 
 

RS232 and RS485 Port: provide serial data which can be used for commissioning and maintenance by authorized engineers or 

maintainers, or can be used for networking or integrated monitoring system in the service room. Refer to section 5 for setup 

details. 

 

SNMP Card Port: used for field installation of the communication option card (SNMP card). Refer to section 5 for setup details. 
 

3.9.9 LBS (Load Bus Synchronizer) Port 
 

The dual bus system (DBS) consists of two independent UPS rack module systems, as shown in figure 3.9.9.A. The dual bus 

system is configured for high availability and is suitable for powering the load with dual inputs. If the load is single-input load, 

the static transfer switch and LBS control is recommended to maintain both UPS outputs synchronized for uninterrupted 

transfers. Install the system according to the installation descriptions for different system configurations. 

 

The dual bus system is supported by UPS; it requires connecting the LBS signal cables of two UPS. When constructing the dual 

bus system. Refer to section 5 for setup details. 

 

 
 

Figure 3.9.9.A - LBS Connection Diagram 
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4  OPERATION 

4.1 INTRODUCTION 
 

The MP7 UPS provides the critical load (such as communication and data processing equipment) with high quality uninterruptible 

AC power. The power from the UPS is free of voltage and frequency variations and disturbances (interruption and spike) 

experienced at the Mains AC Input supply. This is achieved through high frequency double conversion power pulse width 

modulation (PWM) associated with full digital signal processing control (DSP), which features high reliability and convenience for 

use. 

4.1.1 Principle 
 

As shown in figure 4.1.1.A, the AC input mains source is supplied at the UPS input and converted into a DC source. This DC 

source feeds the Inverter that converts the DC source into a clean and input independent AC source. The battery powers the 

load through the inverter in case of an AC input mains power failure. The utility source can also power the load through the 

static bypass. 

When the UPS needs maintenance or repair, the load can be transferred to maintenance bypass without interruption and the 

power module and bypass module can be removed for maintenance. 
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Figure 4.1.1.A - System principle framework 

 

4.1.2 Bypass Module 
 

 

The bypass module (figure 4.1.1.A) contains Silicone-Controlled Rectifiers (SCR) that enable the critical load to be 

connected to either the inverter output or to a bypass power source via the static bypass line. During normal system operation 

the load is connected to the inverter; but in the event of a UPS overload or inverter failure, the load is automatically 

transferred to the static bypass line. 

 

To provide a clean (no-break) load transfer between the inverter output and static bypass line, the inverter output and bypass 

supply must be fully synchronized during normal operating conditions. This is achieved through the inverter control 
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electronics, which makes the inverter frequency track that of the static bypass supply, provided that the bypass remains 

within an acceptable frequency window. 

 

4.1.3 Maintenance Bypass Breaker 
 

A manually controlled maintenance bypass supply is incorporated into the UPS design. It enables the critical load to be 

powered from the utility (bypass) supply while the UPS is shut down for routine maintenance. 

 

 
NOTE 

 

• In a dual input configuration, static bypass mode is not protected from power surges and sags 

• When the UPS is in maintenance bypass mode, the connected equipment is not protected from power failures or 

surges and sags. 
 

4.2 OPERATION MODE 
 

The MP7 UPS is an on-line, double-conversion, reverse-transfer UPS that permits operation in these modes: 
 

 

TABLE 4.2.A – OPERATION MODE DESCRIPTION 

MODE DESCRIPTION 

NORMAL The UPS inverter power modules continuously supply the critical AC load. The rectifier/charger derives 
power from the AC mains input source and supplies DC power to the inverter while simultaneously FLOAT 
or BOOST charging its associated backup battery.  

BYPASS If the inverter overload capacity is exceeded under normal mode, or if the inverter becomes unavailable 
for any reason, the static transfer switch will perform a transfer of the load from the inverter to the bypass 
source, with no interruption to critical AC load power.  

BATTERY Upon failure of the AC mains input power; the inverter power modules will continue to supply power to 
the critical AC load by switching off to the battery mode. There is no interruption in power to the critical 
load upon AC mains input failure. After restoration of the AC mains input power, the UPS will automatically 
switch back to ‘normal mode’ without the necessity of user intervention.  
 
Battery Cold Start: UPS can also be energized from the batteries (stored charge) via battery cold start 
function upon failure of the AC mains by simply pressing the cold start button supplied at the front panel.  
 
Therefore, the battery power can be used independently to improve the utilization rate of UPS. Refer to 
section 4.3.2 for more instructions. 

AUTO-RESTART While in battery mode for extended period, the battery may become exhausted. The inverter shuts down 
when the battery reaches the End of Discharge voltage (EOD). The UPS may be programmed for an auto 
recovery after a delay time if the AC mains input recovers. This function and delay time are user 
programmable if required.  
 
During the process of delay time, the battery will be charged by UPS to prevent any risks to load 
equipment from future AC utility failure. 

MAINTENANCE A maintenance bypass breaker is available to ensure continuity of supply to the critical load when the UPS 
becomes unavailable during a maintenance procedure.  
 
NOTE: Not all UPS cabinets are supplied with a maintenance bypass breaker instead, it may be installed 
externally in the maintenance bypass panel. 
 
NOTE: When system is in maintenance bypass mode the HMI will not be displayed, however that does not 
necessarily mean the input and output are not electrically connected and voltage could still be live at the 
terminals. 

ECO If economical (ECO) mode is selected by setting the System United value to 4, the double-conversion UPS 
will stop to work so as to save energy. During the operation in ECO, the load power will be supplied by the 
bypass preferentially. When bypass power is within the range of normal frequency and voltage, load power 
will be supplied by bypass, otherwise the system will transfer to inverter output, followed by load power 
interruption which extends within ½ of the utility period. I.e. when the frequency is 50Hz the interruption 
time will be less than 10ms; when the frequency is 60Hz the time will be less than 8.2ms. 
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FREQUENCY 
CONVERTER 

If the UPS is in Frequency converter mode, it will provide 50Hz or 60Hz stable output frequency. The range 
of output frequency of the UPS is between 40Hz to 70Hz. Under this mode, static bypass is unavailable 
unless the difference in frequency is within negligible value (which can be set via HMI). This value cannot 
be greater than +/- 3Hz.  

 

 

 

4.3 OPERATING STEPS 
 

Refer to section 4.4 for all functional keys and LCD display screens involved in operation instructions. The buzzer may occur if an 

alarm is triggered. Select ―”mute” on LCD to muffle the audible alarm. 

4.3.1 Power Protection (Circuit Breakers) 
 

Refer to the system schematics and drawings for all circuit breaker locations (see section 8.6). 

4.3.2 Switching Mode Procedures for different System Setup 
 

The MP7 UPS start-up instructions differ depending on the customer specified system setup. 
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4.3.2.1 SINGLE INPUT (UPS STANDALONE) 
 

TABLE 4.3.2.1.A – SINGLE INPUT-(UPS STANDALONE) 

 
MODES PROCEDURES 

UPS Start-UP (Normal mode) • close UPS output breaker Q3 (Q3 must be closed as it is the detection point for the 
neutral connection of the UPS) 

• close UPS main breaker Q1 

• close external battery breaker CB-BATT 
 

Normal to Battery • open UPS main breaker Q1 while CB-BATT is closed 
 

Battery to Normal • close UPS main breaker Q1 while UPS is in battery mode 
 

UPS to Maintenance Bypass  • transfer UPS from normal mode to static bypass mode by pressing “TRAN BYP” on the 
HMI  (see section 4.4.4.11, Functional Keys Screen) 

• ensure system is in static bypass mode on HMI and LED 

• close maintenance bypass breaker Q2 

• open UPS main breaker Q1 

• open UPS output breaker Q3 

• open external battery breaker CB-BATT  
 

Maintenance Bypass to UPS • close UPS output breaker Q3 

• close UPS main breaker Q1 

• transfer UPS from normal mode to static bypass mode by pressing “TRAN BYP” on the 
HMI   

• ensure system is in static bypass mode on HMI and LED 

• open maintenance bypass breaker Q2 

• close external battery breaker CB-BATT  

• transfer UPS from static bypass mode to normal mode by pressing “ESC BYP” on the 
HMI  (see section 4.4.4.11, Functional Keys Screen) 
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4.3.2.2 SINGLE INPUT (W/ MAINTENANCE BYPASS PANEL) 
 

TABLE 4.3.2.2.A – SINGLE INPUT (W/ MAINTENANCE BYPASS PANEL)  

 
MODES PROCEDURES 

UPS Start-UP (Normal mode) • close UPS bypass breaker CB1 

• close UPS ac out breaker CB3  

• close external battery breaker CB-BATT 
 

Normal to Battery • open UPS main breaker Q1 while CB-BATT is closed 
 

Battery to Normal • close UPS main breaker Q1 while UPS is in battery mode 
 

UPS to Maintenance Bypass  • transfer UPS from normal mode to static bypass mode by pressing “TRAN BYP” on the 
HMI  

• ensure system is in static bypass mode on HMI and LED 

• close maintenance bypass breaker CB2 

• open UPS bypass breaker CB1 

• open UPS ac out breaker CB3 

• open external battery breaker CB-BATT  
 

Maintenance Bypass to UPS • close UPS bypass breaker CB1 

• close UPS ac out breaker CB3 

• transfer UPS from normal mode to static bypass mode by pressing “TRAN BYP” on the 
HMI   

• ensure system is in static bypass mode on HMI and LED 

• open maintenance bypass breaker CB2 

• close external battery breaker CB-BATT 

• transfer UPS from static bypass mode to normal mode by pressing “ESC BYP” on the 
HMI   
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4.3.2.3 DUAL INPUT (W/ MAINTENANCE BYPASS PANEL) 
 

 

TABLE 4.3.2.3.A –DOUBLE INPUT-(W/ MAINTENANCE BYPASS PANEL) 

 
MODES PROCEDURES 

UPS Start-UP (Normal mode) • close UPS main breaker CB4 

• close UPS bypass breaker CB1 

• close UPS ac out breaker CB3  

• close external battery breaker CB-BATT 
 

Normal to Battery • open UPS main breaker CB4 while CB-BATT is closed 
 

Battery to Normal • close UPS main breaker CB4 while UPS is in battery mode 
 

UPS to Maintenance Bypass  • transfer UPS from normal mode to static bypass mode by pressing “TRAN BYP” on the 
HMI   

• ensure system is in static bypass mode on HMI and LED 

• close maintenance bypass breaker CB2 

• open UPS main breaker CB4 

• open UPS bypass breaker CB1 

• open UPS ac out breaker CB3 

• open external battery breaker CB-BATT 
 

Maintenance Bypass to UPS • close UPS main breaker CB4 

• close UPS bypass breaker CB1 

• close UPS ac out breaker CB3 

• transfer UPS from normal mode to static bypass mode by pressing “TRAN BYP” on the 
HMI  

• ensure system is in static bypass mode on HMI and LED 

• open maintenance bypass breaker CB2 

• close external battery breaker CB-BATT 

• transfer UPS from static bypass mode to normal mode by pressing “ESC BYP” on the 
HMI   
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4.3.2.4 DUAL INPUT (PARALLEL CONNECTION) 
 

TABLE 4.3.2.4.A – DUAL INPUT –(TWO UPS CONNECTED IN PARALLEL) 

 
MODES PROCEDURES 

UPS Start-UP (Normal mode) • close UPS1 main breaker CB6 & UPS2 main breaker CB7 

• close UPS1 bypass breaker CB1 & UPS2 bypass breaker CB2 

• close UPS1 ac out breaker CB4 & UPS2 ac out breaker CB5 

• close ac output breaker CB8 

• close UPS1 external battery breaker CB-BATT1 & UPS2 external battery breaker CB-
BATT2 
 

Normal to Battery • open UPS1 main breaker CB6 & UPS2 main breaker CB7 
 

Battery to Normal • close UPS1 main breaker CB6 & UPS2 main breaker CB7 while both system are in 
battery mode 
 

UPS to Maintenance Bypass  • transfer both UPS1 and UPS2 from normal mode to static bypass mode by pressing 
“TRAN BYP” on each UPS in parallel 

• ensure both system are in static bypass mode on HMI and LED 

• close maintenance bypass breaker CB3 

• open UPS1 main breaker CB6 & UPS2 main breaker CB7 

• open UPS1 bypass breaker CB1 & UPS2 bypass breaker CB2 

• open UPS1 ac out breaker CB4 & UPS2 ac out breaker CB5 

• open UPS1 external battery breaker CB-BATT1 & UPS2 external battery breaker CB-
BATT2 

Maintenance Bypass to UPS • close UPS1 ac out breaker CB4 & UPS2 ac out breaker CB5 

• close UPS1 bypass breaker CB1 & UPS2 bypass breaker CB2 

• close UPS1 main breaker CB6 & UPS2 main breaker CB7 

• transfer both UPS1 and UPS2 from normal mode to static bypass mode by pressing 
“TRAN BYP” on each UPS in parallel 

• ensure both system are in static bypass mode on HMI and LED 
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• open maintenance bypass breaker CB3 

• close UPS1 external battery breaker CB-BATT1 & UPS2 external battery breaker CB-
BATT2 

• transfer both UPS1 and UPS2 from static mode to normal mode by pressing “ESC BYP” 
on each UPS in parallel 

 
 

 
NOTE 

 

• In bypass mode, the load is directly fed by the mains power instead of the pure AC power from the inverter. Noise 

may be present. 

 
WARNING 

 
 

• Before switching to maintenance bypass mode, UPS system must be in static bypass mode to ensure there is no risk 

of short interruption in powering the load. 
 

4.3.3 LED Indicator Status during UPS Start-Up Sequence 
 

 

 

The rectifier indicator flashes green during the startup of the rectifier. The rectifier enters normal operation state, and after 

about 30 seconds the rectifier indicator goes steady green. After initialization, the bypass static switch closes. The UPS 

mimic LEDs will indicate as shown in table 4.3.3.A. 

 
 

 

TABLE 4.3.3.A - INDICATOR STATUS 

LED STATUS 

Rectifier Indicator  
Battery Indicator  
Bypass Indicator  
Inverter Indicator Off 
Load Indicator  
Status Indicator  

 

 

The inverter starts up at this time and the indicator flashes green. After the rectifier enters normal operation state, UPS power 

supply will transfer from bypass to inverter, then the bypass indicator turns off while the load indicator turns green. The 

status of indicators is shown in table 4.3.3.B. 

 

 

TABLE 4.3.3.B - INDICATOR STATUS 

LED STATUS 

Rectifier Indicator  
Battery Indicator  
Bypass Indicator Off 
Inverter Indicator  
Load Indicator  
Status Indicator  

 
 

Close the external battery switch (circuit breaker) and the battery indicator turns on. This would also clear the “BATT not 

Connected” alarm display on the HMI. Then the battery will be charged by UPS and enter normal mode. The indicator status 

is shown in table 4.3.3.C. 
 

TABLE 4.3.3.C - INDICATOR STATUS 

LED STATUS 

Rectifier Indicator  
Battery Indicator  
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Bypass Indicator Off 
Inverter Indicator  
Load Indicator  
Status Indicator  

 

4.3.4 Switching Mode Procedures (Applied on Any System Setup) 
 

TABLE 4.3.4.A – SWITCHING MODE PROCEDURES 

MODES PROCEDURES 

Normal to Static Bypass  • transfer UPS from normal mode to static bypass mode by pressing “TRAN BYP” on the 
HMI 

Static Bypass to Normal • transfer UPS from static bypass mode to normal mode by pressing “ESC BYP” on the 
HMI  (see section 4.4.4.11, Functional Keys Screen) 

Battery Cold Start • check if the batteries have been connected 

• close the external battery breaker CB-BATT 

• press and hold the cold-start push button for three seconds (see fig 4.3.4) 

 
 

 
 

 

 
 

 
 

 
 
 

• The UPS system will start up  
 
NOTE: If there seems to be no activity in the UPS, check the battery voltage between + 
and N, and – and N. Both voltages must exceed 110VDC otherwise battery will not be 
recognized during cold start 

 
• Within 10 seconds, press and hold the cold-start pushbutton again until BAT LED and 

INV LED start flashing 

• The inverter starts up automatically and the inverter indicator will flash green. The 
output of inverter will appear after 60 seconds. The UPS is now operating under 
battery power 

 
NOTE: If any power module(s) are inserted while UPS system in cold start mode then 
the cold start button must be pressed and held down again until the fans of the 
installed module starts operating 

 
 

UPS  Shutdown • To power down the UPS completely, follow the procedures in section 4.3.2 to transfer 
UPS from normal mode to maintenance bypass mode.  

 
 

4.3.5 Power Module Manual Shut down 
 

To power down each power module manually, first, clear faults on the UPS by pressing the ‘faultclr’ button in the 

Functional Keys Screen (section 4.4.4.11). Second, press and hold the off button located on the left front of the power 

module until the inverter LED turns off. The module can be serviced after 10 minutes to allow discharge of the capacitors.  

 

 

Figure 4.3.4.B – Battery cold-start pushbutton 
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4.3.6 EPO Procedure 
 

The EPO button on the display panel and the Remote EPO relay (J4-bypass module) functions to shutdown the UPS in 

emergency conditions (e.g., fire, flood, etc.). Press and hold the EPO button for few seconds and the system will turn off the 

rectifier, inverter, and stop powering the load immediately (including the inverter and bypass output), and the battery stops 

charging or discharging. 

 

If the input utility is present, the UPS control circuit will remain active; however, the output will be turned off. De-energize 

the input utility to completely isolate the UPS. 

4.3.7 Control Password 
 

Some HMI screens are password protected. The default password for Password 1 is 12345678, Password 2 is 58002334. 

These passwords can be altered from the password setup screen (see section 4.4.4.7). Password 3 and 5 are reserved for 

factory only.   
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4.4 DISPLAY PANEL AND CONTROLS 
 

 

4.4.1 Front Panel 
 

The operator control and display panel is located on the front door of the UPS. From the HMI, the user can operate and 

control the UPS, check all measured parameters such as UPS and battery status and event and alarm logs. The operator 

control panel is divided into three functional areas as shown in figure 4.4.1.A mimic current path, HMI display & Menu keys, 

and Control and Operation Keys. The detailed description of parts on operator control and display panel is shown in table 

4.4.1.B. 
 

 
 

Figure 4.4.1.A - Front Panel Display 

 

 

TABLE 4.4.1.B – LED INDICATOR FUNCTION 

PART NO. FUNCTION 

REC Rectifier Indicator 

BAT Battery Indicator 

BYP Bypass Indicator 

INV Inverter Indicator 

OUTPUT Load Indicator 

STATUS Status Indicator 
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4.4.2 LED Status Index 
 

 

TABLE 4.4.2.A - LED STATUS INDEX 

 OFF FLASHING GREEN CONSTANT GREEN FLASHING RED CONSTANT RED 

Power 
Module 

RECTIFIER 
Rectifier 
not OK 

Rectifier soft-start 
mode 

Rectifier works 
normally 

Input is abnormal 
Rectifier has a 
failure 

INVERTER 
Inverter not 
OK 

Inverter soft-start 
or started but no 
supply 

Inverter is 
supplying 
normally 

Inverter is not 
allowed to start 

Inverter has a 
failure 

BATTERY 
Battery not 
OK 

Battery is 
discharging 

Battery is charging 
Battery voltage is 
low 

EOD or battery 
not connected or 
reversed 
connection 

Cabinet 
Monitor 

STATUS NA NA System is normal  
Alarm or failure 
exists 

RECTIFIER 

All rectifiers 
of the 
power 
module not 
OK 

At least one 
rectifier in soft-
start mode 

All rectifiers are 
working normally 

At least one 
rectifier has an 
input failure 

At least one 
rectifier of the 
power module has 
a failure 

BYPASS 
Supply 
output is 
not OK 

NA 
Bypass module is 
normal and is 
supplying output 

Bypass is 
abnormal or 
frequency is out 
of the acceptable 
range 

Bypass failure 
(SCR Shorted or 
open) 

INVERTER 

All inverters 
of the 
power 
module not 
OK 

At least one 
inverter in soft-
start mode or 
started but with 
no supply 

At least one 
inverter of the 
power module is 
supplying output 
and no faulty 
inverter. 

At least one 
inverter is supply 
output and one 
has a failure 

None of the 
inverter is 
supplying output 
and at least one 
has a failure 

OUTPUT No output NA Output is normal 
Output is 
overloaded 

Overload time out 
or output shorted 
and output lost 

BATTERY Battery not 
OK 

Battery is 
discharging 

Battery is charging 
Battery voltage is 
low 

EOD or not 
connected, or 
reverse 
connection 

 

4.4.3 Functional Buttons 
 

 

There are four functional buttons on the operator control and display panel.  

 

 

TABLE 4.4.3.A – FUNCTIONAL BUTTON DESCRIPTION 

BUTTON NAME FUNCTION 

EPO switch Emergency shutdown of the system 

TAB Switch 

ENTER Confirm 

ESC Cancel 
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Figure 4.4.4.1.A –Main HMI Display 

4.4.4 HMI Display Screens and Description 
 

 

4.4.4.1 Main Screen 
 

 

 

 

 

 
 

TABLE 4.4.4.1.B – MAIN SCREEN 

NO DESCRIPTION 

1 Model name of UPS Cabinet  

2 System Info (i.e. N = #of power modules, (S) = single mode, (P-1/2)= parallel mode, ID 

3 System time 

4 Buzzer mute on/off 

5 Bypass monitor/parameter 

6 Main rectifier input monitor/parameter 

7 History log and system information 

8 Function Setting (display calibration, password system, time setting, date format, communication protocol, and 
language setting), system setting (used by product maintainers) 

9 Battery data, battery parameter setting (used by service staff) 

10 Test (battery self-test, battery maintenance) 

11 Output (apparent power/active power/reactive power/load percent) 

12 Output monitor/parameter  

13 Functional Keys (fault clearing, history file clearing, noise clearing, manual switch of bypass), user’s setting 
(system mode, machine number, system ID, output voltage adjustment, frequency tracing speed, frequency 
tracing limit) 

14 UPS power module assembly information 

15 Maintenance bypass circuit breaker display (disabled in dual input mode) 

16 Static bypass switch (transfer SCR switch) display 

17 Status screen (alarm status including time and date, mains voltage, output voltage, bypass voltage) 

  

 

 
12 

 

 
11 

 

 
13 

 

 
14 

 

 
15 

 

 
16 
 

 

 
17 

 

 
9  

 
8 

 

 
7 

 

 
6 
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1 

 

 
10 



RIC Electronics Ltd., Unit 1 – 5628 Riverbend Drive, Burnaby, BC. V3N 0C1 
Phone: 604-549-9350      Fax: 604-549-9335 

www.ricelectronics.com 
Page 41 

 

 

 

 

4.4.4.2 Bypass Input Screen 
 

 

 

 

TABLE 4.4.4.2.B – BYPASS INPUT SCREEN 

NO DESCRIPTION 

1 Bypass Voltage reading (L – N) phase A, B, C 

2 Bypass Current reading phase A, B, C 

3 Bypass frequency reading (60 or 50Hz) 

4 Bypass Power Factor reading 

5 Bypass data (default screen shown) 

6 Bypass wave (shows voltage waveform of each 
phase) 

7 Return to previous screen 

8 Exit to main screen 
 

 

 

 

4.4.4.3 Bypass (voltage waveform) Information Screen 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.4.4.4 Rectifier Input Screen 
 

 

 
 

 

 
 

 

 

 

 

 

 

 

 

 

TABLE 4.4.4.4.B – RECTIFIER INPUT SCREEN 

NO DESCRIPTION 

1 Rectifier input voltage reading (L – N) phase A, 
B, C 

2 Rectifier input current reading phase A, B, C 

3 Rectifier input frequency reading (60 or 50Hz) 

4 Rectifier input power factor reading 

5 Rectifier input (default screen shown) 

 

 
5 

 

 
4 

 

 
2 

 

 
3 

 

 
1 

 

Figure 4.4.4.2.A – Bypass Input Screen 

Figure 4.4.4.3.A –Bypass Waveform Screen 

Figure 4.4.4.4.A –Rectifier Input Screen 
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4.4.4.5 History Log Screen 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 
 

 

 

 

4.4.4.6 History Log (System Information) Screen 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.4.4.7 Function Setting Screen 
 

 

 

 

 

TABLE 4.4.4.5.B – HISTORY LOG SCREEN 

NO DESCRIPTION 

1 History log showing alarm & status history, time 
and date 

2 Status of alarm (is it set? Or cleared?) 

3 History log screen (default screen shown) 

4 System info (shows system information)  

TABLE 4.4.4.6.B – SYSTEM INFORMATION SCREEN 

NO DESCRIPTION 

1 SN: Unit Serial Number 
Model: Unit Model Name 
MTR Ver: Monitor Version 
REC Ver: Rectifier Version 
INV Ver: Inverter Version 
Rate Inf: Rated Information 

TABLE 4.4.4.7.B –  FUNCTIONAL BUTTON 

NO DESCRIPTION 

1 Set HMI LCD backlight time 

2 Password 1,2 change/set 

3 Time/date set 

4 Date format (YY/MM/DD or MM/DD/YY) 

5 
Communication setup (Modbus, SNT, or YD/T) 
refer to section 5.1.4 for more details 

6 Language Options 

7 Function set screen (default screen shown) 

8 Rate Set (password 3 required) 

 

 

 
4 

 

 
2 

 

 
3 

 
 
1 

Figure 4.4.4.5.A–History Log Screen 

 

 
1 

Figure 4.4.4.6.A –System Information Screen 
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Figure 4.4.4.7.A – Function Setting Screen 
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4.4.4.8 Battery Status/Setting Screen 
 

 

 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

4.4.4.9 Battery Status/Setting (advanced setting) Screen  
 
 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

4.4.4.10 Battery Maintenance Screen 
 

 
NOTE: For more details on battery maintenance, 
refer to section 6.5.1 

TABLE 4.4.4.8.B – BATTERY STATUS/SETTING 
SCREEN 

NO DESCRIPTION 

1 Environment Temperature (Celsius)   
Battery Voltage (V) 
Battery Current (A) 
Battery temperature (Celsius) 
Battery remaining time (Min) 
Battery capacity (%) 
Battery Operation Status 

2 Battery status screen (default screen shown) 

3 Battery advanced settings (password 2 required) 

TABLE 4.4.4.9.B – BATTERY (ADVANCED SETTING) 
SCREEN 

NO RANGE NOTES/SETTING DATA 

1 

 
1-36 
1-30000 
2.20-2.35 
2.30-2.45 
1.60-1.75 
1.65-1.85 
1-20 

Batt Num(6 cells, 2V/cell) 
Batt AH 
Cell Float Charge Voltage 
Cell Boost Charge Voltage 
End of discharge voltage at 0.6C 
End of discharge voltage at 0.15C 
Charge current % 

TABLE 4.4.4.10.B – BATTERY MAINTENANCE 
SCREEN  

NO DESCRIPTION 

1 Battery Test (system switches to battery mode) 

2 Battery Maintenance (battery maintenance test, 
leads to the battery being party discharged until 
“battery voltage low” alarm is given)  

3 Manual boost charge (force the battery into 
equalize charge mode) 

4 Stop test (manually stop the test) 

5 Manual float charge (force the battery into float 
charge mode) 

6 Test command screen (default screen shown) 

7 Output and Bypass Voltage adjustment 
(forbidden to change; contact manufacturer) 

 

 

 
1 

 

 
2 

 

 
3 

Figure 4.4.4.8.A – Battery Status/Setting Screen 

Figure 4.4.4.9.A – Battery (Advanced Setting) Screen 
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Figure 4.4.4.10.A – Battery Maintenance Screen 
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4.4.4.11 Functional Keys Screen  
 

 

 

 
 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

4.4.4.12 Functional Keys (service setting) Screen 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.4.4.13 Output Information Screen 
 

 

 

 

 

TABLE 4.4.4.13.B – OUTPUT INFORMATION 
SCREEN  

NO DESCRIPTION 

1 Output voltage reading (L – N) phase A, B, C 

2 Output current reading phase A, B, C 

3 Output frequency reading (60 or 50Hz) 

4 Output power factor reading 

5 Output data (default screen shown) 

6 Output voltage waveform 

 
 

 

 

 

TABLE 4.4.4.11.B – FUNCTIONAL KEYS SCREEN 

NO DESCRIPTION 

1 Clear all fault history (allow individual power 
module shutdown) 

2 Clear all log history 

3 Mute the buzzer 

4 Transfer to and from static bypass operation  

5 Functional key screen (default screen shown) 

6 Service setting (password 2 protected) 

TABLE 4.4.4.12.B – FUNCTIONAL (SERVICE 
SETTING) SCREEN  

NO RANGE NOTES/SETTING DATA 

1 

 
 

1/2/3/4/5 
 
 
1/2 
 
0/1 
Rated V +/-
10V 
0.1-5.0 
0.1-5.0 
0-5.0mV/C 

1 – Single cabinet 
2 – Cabinets in parallel 
4 – ECO  
Cabinet number in system. 
(Parallel cabinet numbers). 
Cabinet ID in the parallel system  
Output voltage 

 
Slew rate (default 0.5Hz/S) 
Bypass frequency tolerance  
Temp compensation 

 

 

 
4 

 

 
2 

 

 
3 

 

 
1  

 
6 

 

 
5 

Figure 4.4.4.11.A – Functional Keys Screen 

Figure 4.4.4.12.A – Functional Service Setting Screen 

 

 
1 

Figure 4.4.4.13.A –Output Information Screen 
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4 

 

 
2 

 

 
3 

 

 
1 
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4.4.4.14 Output (voltage waveform) Information Screen 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.4.4.15 Load (Power) Information Screen 
 

 

 

 

TABLE 4.4.4.15.B – LOAD INFORMATION SCREEN  

NO DESCRIPTION 

1 Load apparent power S (kVA) 

2 Load active power P (kW) 

3 Load reactive power Q (kVar) 

4 Load percent (%) 

5 System load (power) information (default screen 
shown) 

 
 

 

 

 

 

4.4.4.16 Power Module Overall Screen 
 

 

 

 

 

 

TABLE 4.4.4.16.B  –  POWER MODULE OVERALL 
SCREEN 

NO DESCRIPTION 

1 Power module status (shows which module in 
which slot is installed and operational – Slot 1-
10) 

2 Power module data screen (default screen 
shown) 

 
NOTE: Power module slot number starts from  

1 being very bottom up to 10 being very top 
 

 

 

 

 

Figure 4.4.4.14.A – Output Waveform Screen 

 

 
5 

 

 
4 

 

 
2 

 

 
3 

 

 
1 

Figure 4.4.4.15.A – Load Information Screen 

 

 
1 

 

 
2 

Figure 4.4.4.16.A – Power Module Overall Scree 
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4.4.4.17 Power Module (individual module) Screen 
 

 

 

 

 

 

 

 

 

TABLE 4.4.4.17.B  –  INDIVIDUAL MODULE LOAD 
INFORMATION SCREEN 

NO DESCRIPTION 

1 Input information screen (1 module) 

2 Output information screen (1 module) 

3 S-code list (module status/alarm code) 
refer to section 7 for more details 

4 Battery and DC bus voltage information screen 
(1 module) 

5 Load information (1 module) 

6 Module number/information (default screen 
shown) 

7 Inverter voltage precision adjustment (1module) 
– (require password 5) 

 

 

 

 

 

4.4.4.18 S-code List Screen 
 

 

 

 

 
 

 

TABLE 4.4.4.18.B – S-CODE LIST SCREEN  

NO DESCRIPTION 

1 S-code history, (S=status, A=alarm) for diagnosis 
refer to section 7.2 for more details 

2 S-code module number (default screen shown) 

3 Module version information screen 

 

 
 

 

4.4.4.19 S-code List (module version) Screen 
 

 

 

 

 

 
 

TABLE 4.4.4.19.B –  S-CODE LIST SCREEN 

NO DESCRIPTION 

1 SN: serial number (reserved) 
Model: model name (reserved) 
REC Ver: rectifier firmware version 
INV Ver: inverter firmware version 

 

 

 

  

 

Figure 4.4.4.17.A – Individual Module Load Information Screen 
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3 

 

 
1 
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Figure 4.4.4.18.A – S-code List Screen 

Figure 4.4.4.19.A – S-code List (modules) Screen 

 

 
1 
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Figure 5.1.1.A – RS232, RS485 Serial Communications 

5  COMMUNICATION 

5.1 MODBUS SETUP 
 

The MP7 UPS offer Modbus communication using RS232 and RS485 serial connections. However, only one means of 

communication can be established as both RS232 and RS485 cannot simultaneously be selected.  

 
RS485 CONNECTION 

• To communicate VIA RS485 port the comms proto MUST be set to SNT (see section 5.1.4). 

 

 

5.1.1 Interface 
 
 

 

Baud Rate: 1200, 2400, 4800, 9600, 14400, and 19200bps  

Data Length: RTU mode 8 bit, ASCII mode 7 bit 

Parity: None 

Stop bit: 1 bit 
 

 

 

 

 
 
 
 
 
  
 

 

 
 
 
 

 

 

 

 

5.1.2 RS232 Pin Connection (DB9) 
 

 

 

 

TABLE 5.1.2.B – RS232 Pin Layout 

Pin NO FUNCTION 

2 RXD 

3 TXD 

5 GND 
 

 

 

 

 

5.1.3 RS485 Pin Connection (DB9) 
 

 

 

 

 

TABLE 5.1.3.B – RS485 Pin Layout 

Pin NO FUNCTION 

2 485_BUS_A 

3 485_BUS_B 

5 GND 
 

 

 

Figure 5.1.2.A - RS232 Pin Layout (DB9) 

Figure 5.1.3.A - RS485 Pin Layout (DB9) 
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5.1.4 HMI Modbus Setup 
 
 

 

1. From the Function Setting Screen, click on 

Comm Set button 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

2. Choose Modbus as the current proto 
 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

3. Choose the proper settings 
 

 
 

 

Mode ASCII/RTU 

Baudrate 1200 – 19200 

Address 1-254  

Parity Even/Odd/Both 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

Figure 5.1.4.B –Communication Setting 

Figure 5.1.4.C – Modbus Setup 

Figure 5.1.4.A - Function Setting Screen 
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4. For RS485 ONLY –Choose SNT as current 

proto 
 

 

 

 NOTE: For RS232 comms – leave current proto  
as Modbus 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

5.1.5 Protocol Format (RTU) 
 

 

 

 

TABLE 5.1.5.A – RTU FORMAT OF REQUEST FRAME 

START 
DEVICE 

ADDRESS 
FUNCTION 

CODE 
START 

ADDRESS  
REGISTER 
NUMBER 

CRC HIGH 
BYTE 

CRC LOW 
BYTE 

STOP 

>= 3.5 
character 
idle time 

8 bits 8 bits 16 bits 16 bits 8 bits 8 bits 
>=  3.5 

character idle 
time 

 
 

TABLE 5.1.5.B – RTU FORMAT OF RESPONSE FRAME 

START 
DEVICE 

ADDRESS 
FUNCTION 

CODE 
DATA 

CRC HIGH 
BYTE 

CRC LOW 
BYTE 

STOP 

>= 3.5 
character 
idle time 

8 bits 8 bits N*8 bits 8 bits 8 bits 
>= 3.5 character 

idle time 

 
 

5.1.6 Protocol Format (ASCII) 
 
 

TABLE 5.1.6.A – ASCII FORMAT OF REQUEST FRAME 

START 
DEVICE 

ADDRESS 
FUNCTION 

CODE 
START 

ADDRESS 
REGISTER 
NUMBER 

LRC 
 

STOP 

: (0x3A) 16 bit 16 bit 32 bit 32 bit 16 bit CRLF (0x0D0A) 
 
 
 
 

TABLE 5.1.6.B – ASCII FORMAT OF RESPONSE FRAME 

START DEVICE ADDRESS FUNCTION CODE DATA LRC STOP 

: (0x3A) 16 bit 16 bit 32n bit 16 bit CRLF (0x0D0A) 
 

 

  

Figure 5.1.4.D – Communication Setting 
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5.1.7 Modbus Registers 
 
 

TABLE 5.1.7.A – TELEMETRY (FUNCTION CODE : 0 X 03) 

NO. 
(REGISTER) 

NAME DATA TYPE (HI-LO) COEFFICIENT UNIT REMARK 

1 Bypass volt phase A Unsigned int 0.1 V  

2 Bypass volt phase B Unsigned int 0.1 V  

3 Bypass volt phase C Unsigned int 0.1 V  

4 Bypass current phase A Unsigned int 0.1 A  

5 Bypass current phase B Unsigned int 0.1 A  

6 Bypass current phase C Unsigned int 0.1 A  

7 Bypass frequency phase A Unsigned int 0.01 Hz  

8 Bypass frequency phase B Unsigned int 0.01 Hz  

9 Bypass frequency phase C Unsigned int 0.01 Hz  

10 Bypass PF_A Unsigned int 0.01 %  

11 Bypass PF_B Unsigned int 0.01 %  

12 Bypass PF_C Unsigned int 0.01 %  

13 Input volt phase A Unsigned int 0.1 V  

14 Input volt phase B Unsigned int 0.1 V  

15 Input volt phase C Unsigned int 0.1 V  

16 Input current phase A Unsigned int 0.1 A  

17 Input current phase B Unsigned int 0.1 A  

18 Input current phase C Unsigned int 0.1 A  

19 Input frequency phase A Unsigned int 0.01 Hz  

20 Input frequency phase B Unsigned int 0.01 Hz  

21 Input frequency phase C Unsigned int 0.01 Hz  

22 Input PF_A Unsigned int 0.01 %  

23 Input PF_B Unsigned int 0.01 %  

24 Input PF_C Unsigned int 0.01 %  

25 Output volt phase A Unsigned int 0.1 V  

26 Output volt phase B Unsigned int 0.1 V  

27 Output volt phase C Unsigned int 0.1 V  

28 Output current phase A Unsigned int 0.1 A  

29 Output current phase B Unsigned int 0.1 A  

30 Output current phase C Unsigned int 0.1 A  

31 Output frequency phase A Unsigned int 0.01 Hz  

32 Output frequency phase B Unsigned int 0.01 Hz  

33 Output frequency phase C Unsigned int 0.01 Hz  

34 Output PF_A Unsigned int 0.01 %  

35 Output PF_B Unsigned int 0.01 %  

36 Output PF_C Unsigned int 0.01 %  

37 Output KVA phase A Unsigned int 0.1 kVA  

38 Output KVA phase B Unsigned int 0.1 kVA  

39 Output KVA phase C Unsigned int 0.1 kVA  

40 Output KW phase A Unsigned int 0.1 KW  

41 Output KW phase B Unsigned int 0.1 KW  

42 Output KW phase C Unsigned int 0.1 KW  

43 Output KVAR phase A Unsigned int 0.1 Kvar  

44 Output KVAR phase B Unsigned int 0.1 Kvar  

45 Output KVAR phase C Unsigned int 0.1 Kvar  

46 Load percent phase A Unsigned int 0.1 %  

47 Load percent phase B Unsigned int 0.1 %  

48 Load percent phase C Unsigned int 0.1 %  

49 Environmental temperature Unsigned int 0.1 oC  

50 Battery volt positive Unsigned int 0.1 V  

51 Battery volt negative Unsigned int 0.1 V  
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52 Battery current positive Int 0.1 A Charge>0; 
discharge<0 

53 Battery current negative Int 0.1 A Charge>0; 
discharge<0 

54 Battery temperature Unsigned int 0.1 oC  

55 Battery remain time Unsigned int 0.1 Min  

56 Battery capacity Unsigned int 0.1 %  

57 Reserved     

58 Reserved     

59 Reserved     

60 Reserved     

61 Reserved     

62 Reserved     

63 Reserved     

64 Reserved     

65 Reserved     

66 Reserved     

67 Reserved     

68 Monitor series number Unsigned int 1   

69 First monitor version 
number 

Unsigned int 1   

70 Second monitor version 
number 

Unsigned int 1   

71 No. of current available unit Unsigned int 1  Normal value: 1-
10; if 0, condition 
is not OK 

72 Unit N Inv volt A Unsigned int 0.1 V Internal Use Only 

73 Unit N Inv volt B Unsigned int 0.1 V Internal Use Only 

74 Unit N Inv volt C Unsigned int 0.1 V Internal Use Only 

75 Unit N bypass volt A Unsigned int 0.1 V Internal Use Only 

76 Unit N bypass volt B Unsigned int 0.1 V Internal Use Only 

77 Unit N bypass volt C Unsigned int 0.1 V Internal Use Only 

78 Reserved     

79 Reserved     

80 Reserved     
 

 

TABLE 5.1.7.B – TELESIGNALIZATION (FUNCTION CODE : 0 X 04) 

NO. 
(REGISTER) 

NAME DATA TYPE (HI-LO) REMARK 

81 Load On Source Unsigned int 0: none, 1: UPS, 2: bypass 

82 Battery Status Unsigned int 0: not work, 1: float charge, 2: boost charge 
3: discharge 

83 Battery Connect Status Unsigned int 0: not connect, 1: connect 

84 Maintain CB status Unsigned int 0: open, 1: close 

85 EPO Unsigned int 0: none, 1: EPO 

86 Inverter Ready Capacity Unsigned int 0: enough, 1: not enough 

87 Generator Input Unsigned int 0: disconnect, 1: connect 

88 Input Fail Unsigned int 0: normal, 1: abnormal 

89 Bypass Sequence Fail Unsigned int 0: normal, 1: abnormal 

90 Bypass Volt Fail Unsigned int 0: normal, 1: abnormal 

91 Bypass Fail Unsigned int 0: normal, 1: abnormal 

92 Bypass Over Load Unsigned int 0: no, 1: yes 

93 Bypass Over Load Timeout Unsigned int 0: no, 1: yes 

94 Bypass Untrack Unsigned int 0: no , 1: yes 

95 TX Time Limit Unsigned int 0: no, 1: yes 

96 Output Shorted Unsigned int 0: no, 1: yes 

97 Battery EOD Unsigned int 0: no, 1: yes 

98 Battery Test Begin Unsigned int 0: no, 1: yes 



RIC Electronics Ltd., Unit 1 – 5628 Riverbend Drive, Burnaby, BC. V3N 0C1 
Phone: 604-549-9350      Fax: 604-549-9335 

www.ricelectronics.com 
Page 52 

99 Battery Test Result Unsigned int 0: normal, 1: abnormal 

100 Battery Manual Test Begin Unsigned int 0: no, 1: yes 

101 Battery Manual Test Result Unsigned int 0: normal, 1: abnormal 

102 Stop Test Unsigned int  

103 Fault Clear Unsigned int  

104 Hislog Clear Unsigned int  

105 On UPS Inhibited Unsigned int 0: Inverter on enable 
1: Inverter on disable 

106 Manual TX Bypass Unsigned int 0: no, 1: yes 

107 Battery Volt Low Unsigned int 0: no, 1: yes 

108 Battery Reverse Unsigned int 0: no, 1: yes 

109 REC Status Unsigned int 0: OFF, 1: Soft Start, 2: Normal Work 

110 Input Neutral Lost Unsigned int 0: normal, 1: lost 

111 Bypass Fan Fail Unsigned int 0: normal, 1: fail 

112 Lost N+X Redundant Unsigned int 0: normal, 1: lost 

113 EOD System Inhibited Unsigned int 0: no, 1: Inhibited 

114 Reserved   

115 Reserved   

116 Reserved   

117 Reserved   

118 Reserved   

119 Reserved   

120 Reserved   

121 Unit 1 Pull Unsigned int 0: pull out, 1: join in 

122 Unit 1 REC Fail Unsigned int 0: normal, 1: abnormal 

123 Unit 1 INV Fail Unsigned int 0: normal, 1: abnormal 

124 Unit 1 REC Over 
Temperature 

Unsigned int 0: normal, 1: abnormal 

125 Unit 1 Fan Fail Unsigned int 0: normal, 1: abnormal 

126 Unit 1 INV Over Load Unsigned int 0: normal, 1: abnormal 

127 Unit 1 INV Over Load 
Timeout 

Unsigned int 0: normal, 1: abnormal 

128 Unit 1 INV Over 
Temperature 

Unsigned int 0: normal, 1: abnormal 

129 Unit 1 INV Protect Unsigned int 0: normal, 1: abnormal 

130 Unit 1 Manual Shutdown Unsigned int 0: normal, 1: shutdown 

131 Reserved   

132 Reserved   

133 Unit 2 Pull Unsigned int 0: pull out, 1: join in 

134 Unit 2 REC Fail Unsigned int 0: normal, 1: abnormal 

135 Unit 2 INV Fail Unsigned int 0: normal, 1: abnormal 

136 Unit 2 REC Over 
Temperature 

Unsigned int 0: normal, 1: abnormal 

137 Unit 2 Fan Fail Unsigned int 0: normal, 1: abnormal 

138 Unit 2 INV Over Load Unsigned int 0: normal, 1: abnormal 

139 Unit 2 INV Over Load 
Timeout 

Unsigned int 0: normal, 1: abnormal 

140 Unit 2 INV Over 
Temperature 

Unsigned int 0: normal, 1: abnormal 

141 Unit 2 INV Protect Unsigned int 0: normal, 1: abnormal 

142 Unit 2 Manual Shutdown Unsigned int 0: normal, 1: shutdown 

143 Reserved   

144 Reserved   

145 Unit 3 Pull Unsigned int 0: pull out, 1: join in 

146 Unit 3 REC Fail Unsigned int 0: normal, 1: abnormal 

147 Unit 3 INV Fail Unsigned int 0: normal, 1: abnormal 

148 Unit 3 REC Over 
Temperature 

Unsigned int 0: normal, 1: abnormal 

149 Unit 3 Fan Fail Unsigned int 0: normal, 1: abnormal 
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150 Unit 3 INV Over Load Unsigned int 0: normal, 1: abnormal 

151 Unit 3 INV Over Load 
Timeout 

Unsigned int 0: normal, 1: abnormal 

152 Unit 3 INV Over 
Temperature 

Unsigned int 0: normal, 1: abnormal 

153 Unit 3 INV Protect Unsigned int 0: normal, 1: abnormal 

154 Unit 3 Manual Shutdown Unsigned int 0: normal, 1: shutdown 

155 Reserved   

156 Reserved   

157 Unit 4 Pull Unsigned int 0: pull out, 1: join in 

158 Unit 4 REC Fail Unsigned int 0: normal, 1: abnormal 

159 Unit 4 INV Fail Unsigned int 0: normal, 1: abnormal 

160 Unit 4 REC Over 
Temperature 

Unsigned int 0: normal, 1: abnormal 

161 Unit 4 Fan Fail Unsigned int 0: normal, 1: abnormal 

162 Unit 4 INV Over Load Unsigned int 0: normal, 1: abnormal 

163 Unit 4 INV Over Load 
Timeout 

Unsigned int 0: normal, 1: abnormal 

164 Unit 4 INV Over 
Temperature 

Unsigned int 0: normal, 1: abnormal 

165 Unit 4 INV Protect Unsigned int 0: normal, 1: abnormal 

166 Unit 4 Manual Shutdown Unsigned int 0: normal, 1: shutdown 

167 Reserved   

168 Reserved   

169 Unit 5 Pull Unsigned int 0: pull out, 1: join in 

170 Unit 5 REC Fail Unsigned int 0: normal, 1: abnormal 

171 Unit 5 INV Fail Unsigned int 0: normal, 1: abnormal 

172 Unit 5 REC Over 
Temperature 

Unsigned int 0: normal, 1: abnormal 

173 Unit 5 Fan Fail Unsigned int 0: normal, 1: abnormal 

174 Unit 5 INV Over Load Unsigned int 0: normal, 1: abnormal 

175 Unit 5 INV Over Load 
Timeout 

Unsigned int 0: normal, 1: abnormal 

176 Unit 5 INV Over 
Temperature 

Unsigned int 0: normal, 1: abnormal 

177 Unit 5 INV Protect Unsigned int 0: normal, 1: abnormal 

178 Unit 5 Manual Shutdown Unsigned int 0: normal, 1: shutdown 

179 Reserved   

180 Reserved   

181 Unit 6 Pull Unsigned int 0: pull out, 1: join in 

182 Unit 6 REC Fail Unsigned int 0: normal, 1: abnormal 

183 Unit 6 INV Fail Unsigned int 0: normal, 1: abnormal 

184 Unit 6 REC Over 
Temperature 

Unsigned int 0: normal, 1: abnormal 

185 Unit 6 Fan Fail Unsigned int 0: normal, 1: abnormal 

186 Unit 6 INV Over Load Unsigned int 0: normal, 1: abnormal 

187 Unit 6 INV Over Load 
Timeout 

Unsigned int 0: normal, 1: abnormal 

188 Unit 6 INV Over 
Temperature 

Unsigned int 0: normal, 1: abnormal 

189 Unit 6 INV Protect Unsigned int 0: normal, 1: abnormal 

190 Unit 6 Manual Shutdown Unsigned int 0: normal, 1: shutdown 

191 Reserved   

192 Reserved   

193 Unit 7 Pull Unsigned int 0: pull out, 1: join in 

194 Unit 7 REC Fail Unsigned int 0: normal, 1: abnormal 

195 Unit 7 INV Fail Unsigned int 0: normal, 1: abnormal 

196 Unit 7 REC Over 
Temperature 

Unsigned int 0: normal, 1: abnormal 
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197 Unit 7 Fan Fail Unsigned int 0: normal, 1: abnormal 

198 Unit 7 INV Over Load Unsigned int 0: normal, 1: abnormal 

199 Unit 7 INV Over Load 
Timeout 

Unsigned int 0: normal, 1: abnormal 

200 Unit 7 INV Over 
Temperature 

Unsigned int 0: normal, 1: abnormal 

201 Unit 7 INV Protect Unsigned int 0: normal, 1: abnormal 

202 Unit 7 Manual Shutdown Unsigned int 0: normal, 1: shutdown 

203 Reserved   

204 Reserved   

205 Unit 8 Pull Unsigned int 0: pull out, 1: join in 

206 Unit 8 REC Fail Unsigned int 0: normal, 1: abnormal 

207 Unit 8 INV Fail Unsigned int 0: normal, 1: abnormal 

208 Unit 8 REC Over 
Temperature 

Unsigned int 0: normal, 1: abnormal 

209 Unit 8 Fan Fail Unsigned int 0: normal, 1: abnormal 

210 Unit 8 INV Over Load Unsigned int 0: normal, 1: abnormal 

211 Unit 8 INV Over Load 
Timeout 

Unsigned int 0: normal, 1: abnormal 

212 Unit 8 INV Over 
Temperature 

Unsigned int 0: normal, 1: abnormal 

213 Unit 8 INV Protect Unsigned int 0: normal, 1: abnormal 

214 Unit 8 Manual Shutdown Unsigned int 0: normal, 1: shutdown 

215 Reserved   

216 Reserved   

217 Unit 9 Pull Unsigned int 0: pull out, 1: join in 

218 Unit 9 REC Fail Unsigned int 0: normal, 1: abnormal 

219 Unit 9 INV Fail Unsigned int 0: normal, 1: abnormal 

220 Unit 9 REC Over 
Temperature 

Unsigned int 0: normal, 1: abnormal 

221 Unit 9 Fan Fail Unsigned int 0: normal, 1: abnormal 

222 Unit 9 INV Over Load Unsigned int 0: normal, 1: abnormal 

223 Unit 9 INV Over Load 
Timeout 

Unsigned int 0: normal, 1: abnormal 

224 Unit 9 INV Over 
Temperature 

Unsigned int 0: normal, 1: abnormal 

225 Unit 9 INV Protect Unsigned int 0: normal, 1: abnormal 

226 Unit 9 Manual Shutdown Unsigned int 0: normal, 1: shutdown 

227 Reserved   

228 Reserved   

229 Unit 10 Pull Unsigned int 0: pull out, 1: join in 

230 Unit 10 REC Fail Unsigned int 0: normal, 1: abnormal 

231 Unit 10 INV Fail Unsigned int 0: normal, 1: abnormal 

232 Unit 10 REC Over 
Temperature 

Unsigned int 0: normal, 1: abnormal 

233 Unit 10 Fan Fail Unsigned int 0: normal, 1: abnormal 

234 Unit 10 INV Over Load Unsigned int 0: normal, 1: abnormal 

235 Unit 10 INV Over Load 
Timeout 

Unsigned int 0: normal, 1: abnormal 

236 Unit 10 INV Over 
Temperature 

Unsigned int 0: normal, 1: abnormal 

237 Unit 10 INV Protect Unsigned int 0: normal, 1: abnormal 

238 Unit 10 Manual Shutdown Unsigned int 0: normal, 1: shutdown 

239 Reserved   

240 Reserved   

 

3000 Current Module Number Unsigned int Choose the module # for status, you can set this 
register with function code 0x06 

3001 Load On Source Unsigned int Bit12-Bit15: 
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0000: None 
0001: UPS 
0010: Bypass 
0100: Other Unit 

Rectifier Status Unsigned int Bit8-Bit11: 
0000: OFF 
0001: Soft Start 
0010: Normal Work 

Inverter Status Unsigned int Bit4-Bit7: 
0000: OFF 
0001: Soft Start 
0010: Normal Work 

Bypass Status Unsigned int Bit0-Bit3: 
0000: Abnormal 
0001: Normal 

3002 Bypass Status Unsigned int Bit12-Bit15: 
0000: Disconnect 
0001: Boost Charging 
0010: Float Charging 
0100: Discharging 
1000: Not Working 

Input CB Status Unsigned int Bit8-Bit11: 
0000: Open 
0001: Close 

Bypass CB Status Unsigned int Bit4-Bit7: 
0000: Open 
0001: Close 

Output CB Status Unsigned int Bit0-Bit3: 
0000: Open 
0001: Close 

3003 Maintenance CB Status Unsigned int Bit12:Bit15: 
0000: Open 
0001: Close 

Positive Battery String CB 
Status 

Unsigned int Bit8:Bit11: 
0000: Open 
0001: Close 

Negative Battery String CB 
Status 

Unsigned int Bit4-Bit7: 
0000: Open 
0001: Close 

Positive Battery String 
Connect Status 

Unsigned int Bit0-Bit3: 
0000: Disconnect 
0001: Connect 

3004 Negative Battery String 
Connect Status 

Unsigned int Bit12-Bit15: 
0000: Disconnect 
0001: Connect 

Inverter On Allow Status Unsigned int Bit8-Bit11: 
0000: Disable 
0001: Enable 

Inverter Working Status Unsigned int Bit4-Bit7: 
0000:Not Ready 
0001: Ready 
0010: Supplying 

Generator Connect Status Unsigned int Bit0-Bit3: 
0000: Disconnect 
0001: Connect 

3005 Service Mode Unsigned int Bit12-Bit15: 
0000: No 
0001: Yes 

Inverter Ready Capacity Unsigned int Bit8-Bit11: 
0000: Enough 
0001: Less 
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Load Capacity vs Inverter 
Capacity 

Unsigned int Bit4-Bit7: 
0000: More Inverter Capacity 
0001: More Load Capacity 

Reserved Unsigned int Bit0-Bit3: 
0000: No Action 
0001: Trip 

3006 BCB Connect Status Unsigned int Bit12-Bit15: 
0000: Disconnect 
0001: Connect 

BCB Status Unsigned int Bit8-Bit11: 
0000: Open 
0001: Close 

EPO Status Unsigned int Bit4-Bit7: 
0000: No Action 
0001: EPO 

Module Pull Status Unsigned int Bit0-Bit3: 
0000: Insert 
0001: Pull Out 

3007 Inverter Available Status Unsigned int Bit12-Bit15: 
0000: Unavailable 
0001: Available 

Power On End Flat Unsigned int Bit8-Bit11: 
0000: Not End 
0001: End 

LBS Available Status Unsigned int Bit4-Bit7: 
0000: Unavailable 
0001: Available 

Synchronization Source Unsigned int Bit0-Bit3: 
0000: Reserved 
0001: Local Oscillator 
0010: Synchronize Bypass 
0100: Reserved 
1000: Synchronize LBS 

3008 Interrupt Transfer to 
Inverter 

Unsigned int Bit12-Bit15: 
0000: Disable 
0001: Enable 

Dormancy Status Unsigned int Bit8-Bit11: 
0000: No 
0001: Yes 

Small LCD Function Key 
Status 

Unsigned int Bit4-Bit7: 
0000: Off 
0001: On 

Small LCD Current Page Unsigned int Bit0-Bit3: 
0~7 means the number of page index after turn 
page 

3009 If wave exist in XROM Unsigned int Bit12-Bit15: 
0000: No 
0001: Yes 

If the wave is triggering Unsigned int Bit8-Bit11: 
0000: No 
0001: Yes 

3010 Reserved  Unsigned int  

3011 Reserved  Unsigned int  

3012 Reserved Unsigned int  

3013 Reserved Unsigned int  

3014 Reserved Unsigned int  

3015 Reserved Unsigned int  

3016 Reserved Unsigned int  

3017 Synchronization Status Unsigned int Bit12-Bit15: 
0000: Asynchronize 
0001: Synchronized 
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Utility Power Unsigned int Bit8-Bit11: 
0000: Normal 
0001: Fault 

Rectifier Unsigned int Bit4-Bit7: 
0000: Normal 
0001: Fault 

Inverter Unsigned int Bit0-Bit3: 
0000: Normal 
0001: Fault 

3018 Bypass Power Unsigned int Bit12-Bit15: 
0000: Normal 
0001: Fault 

Positive Battery String 
Voltage 

Unsigned int Bit8-Bit11: 
0000: Normal 
0001: Low 
0010: High 

Negative Battery String 
Voltage 

Unsigned int Bit4-Bit7: 
0000: Normal 
0001: Low 
0010: High 

Positive Battery String 
Temperature 

Unsigned int Bit0-Bit3: 
0000: Normal 
0001: Fault 

3019 Negative Battery String 
Temperature 

Unsigned int Bit12-Bit15: 
0000: Normal 
0001: Fault 

Input Voltage Phase A Unsigned int Bit8-Bit11: 
0000: Normal 
0001: Low 
0010: High 

Input Voltage Phase B Unsigned int Bit4-Bit7: 
0000: Normal 
0001: Low 
0010: High 

Input Voltage Phase C Unsigned int Bit0-Bit3: 
0000: Normal 
0001: Low 
0010: High 

3020 Input Current Phase A Unsigned int Bit12-Bit15: 
0000: Normal 
0001: Fault 

Input Current Phase B Unsigned int Bit8-Bit11: 
0000: Normal 
0001: Fault 

Input Current Phase C Unsigned int Bit4-Bit7: 
0000: Normal 
0001: Fault 

Output Voltage Phase A Unsigned int Bit0-Bit3: 
0000: Normal 
0001: Low 
0010: High 

3021 Output Voltage Phase B Unsigned int Bit12-Bit15: 
0000: Normal 
0001: Low 
0010: High 

Output Voltage Phase C  Unsigned int Bit8-Bit11: 
0000: Normal 
0001: Low 
0010: High 

Output Current Phase A Unsigned int Bit4-Bit7: 
0000: Normal 
0001: Fault 
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Output Current Phase B Unsigned int Bit0-Bit3: 
0000: Normal 
0001: Fault 

3022 Output Current Phase C Unsigned int Bit12-Bit15: 
0000: Normal 
0001: Fault 

3023 Utility Voltage Status Unsigned int Bit12-Bit15: 
0000: Normal 
0001: Fault 

Utility Frequency Status Unsigned int Bit8-Bit11: 
0000: Normal 
0001: Fault 

Main Input Sequence Status Unsigned int Bit4-Bit7: 
0000: Normal 
0001: Fault 

REC Soft Start Status Unsigned int Bit0-Bit3: 
0000: Normal 
0001: Fault 

3024 REC IGBT Over Current Unsigned int Bit12-Bit15: 
0000: Normal 
0001: Fault 

Input Inductance Over 
Temperature 

Unsigned int Bit8-Bit11: 
0000: Normal 
0001: Fault 

Rectifier Over Temperature Unsigned int Bit4-Bit7: 
0000: Normal 
0001: Fault 

Positive DC Bus Over 
Voltage 

Unsigned int Bit0-Bit3: 
0000: Normal 
0001: Fault 

3025 Negative DC Bus Over 
Voltage 

Unsigned int Bit12-Bit15: 
0000: Normal 
0001: Fault 

Fan Fail (All) Unsigned int Bit8-Bit11: 
0000: Normal 
0001: Fault 

Main Backfeed Protect Unsigned int Bit4-Bit7: 
0000: Normal 
0001: Fault 

DC Bus Unbalance Unsigned int Bit0-Bit3: 
0000: Normal 
0001: Fault 

3026 Positive DC Bus Low Voltage Unsigned int Bit12-Bit15: 
0000: Normal 
0001: Fault 

Negative DC Bus Low 
Voltage 

Unsigned int Bit8-Bit11: 
0000: Normal 
0001: Fault 

Positive Battery String 
Reverse 

Unsigned int Bit4-Bit7: 
0000: Normal 
0001: Fault 

Negative Battery String 
Reverse 

Unsigned int Bit0-Bit3: 
0000: Normal 
0001: Fault 

3027 Battery Leakage Unsigned int Bit12-Bit15: 
0000: Normal 
0001: Fault 

Battery Cool Start Unsigned int Bit8-Bit11: 
0000: Normal 
0001: Fault 
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Positive Charge Over 
Voltage 

Unsigned int Bit4-Bit7: 
0000: Normal 
0001: Low 
0010: High 

3028 Positive Charge Over 
Temperature 

Unsigned int Bit12-Bit15: 
0000: Normal 
0001: Fault 
 

Negative Charger Over 
Temperature 

Unsigned int Bit8-Bit11: 
0000: Normal 
0001: Fault 

Positive Charger Status Unsigned int Bit4-Bit7: 
0000: Normal 
0001: Fault 

Negative Charger Status Unsigned int Bit0-Bit3: 
0000: Normal 
0001: Fault 

3029 Positive Battery String Low 
Voltage 

Unsigned int Bit12-Bit15: 
0000: Normal 
0001: Fault 

Negative Battery String Low 
Voltage 

Unsigned int Bit8-Bit11: 
0000: Normal 
0001: Fault 

Positive Battery String EOD Unsigned int Bit4-Bit7: 
0000: Normal 
0001: Fault 

Negative Battery String EOD Unsigned int Bit0-Bit3: 
0000: Normal 
0001: Fault 

3030 Input Neutral Lost Unsigned int Bit12-Bit15: 
0000: Normal 
0001: Fault 

Bypass Sequence Status Unsigned int Bit8-Bit11: 
0000: Normal 
0001: Fault 

Bypass Voltage Status Unsigned int Bit4-Bit7: 
0000: Normal 
0001: Fault 

Bypass SCR Status Unsigned int Bit0-Bit3: 
0000: Normal 
0001: Fault 

3031 Bypass Overload Unsigned int Bit12-Bit15: 
0000: Normal 
0001: Fault 

Bypass Overload Time Out Unsigned int Bit8-Bit11: 
0000: Normal 
0001: Fault 

Bypass Frequency Over 
Track 

Unsigned int Bit4-Bit7: 
0000: Normal 
0001: Fault 

Bypas Backfeed Protectd Unsigned int Bit0-Bit3: 
0000: Normal 
0001: Fault 

3032 Pulse Load to Bypass Unsigned int Bit12-Bit15: 
0000: Normal 
0001: Fault 

Overload Time Out Unsigned int  Bit8-Bit11: 
0000: Normal 
0001: Fault 

Bypass Fail and Shutdown Unsigned int Bit4-Bit7: 
0000: Normal 
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0001: Fault 

Auxiliary Power Lost Unsigned int Bit0-Bit3: 
0000: Normal 
0001: Fault 

3033 Manual Shutdown Unsigned int Bit12-Bit15: 
0000: Normal 
0001: Fault 

Inverter Protect Unsigned int Bit8-Bit11: 
0000: Normal 
0001: Fault 

Exceed Tx Times Limit (per 
hour) 

Unsigned int Bit4-Bit7: 
0000: Normal 
0001: Fault 

Outpuut Power Backfeed Unsigned int Bit0-Bit3: 
0000: Normal 
0001: Fault 

3034 Input Fuse Breakdown Unsigned int Bit12-Bit15: 
0000: Normal 
0001: Fault 

Bypass Over Current Lock Unsigned int Bit8-Bit11: 
0000: Normal 
0001: Fault 

Inverter Inductance Over 
Temperature 

Unsigned int Bit4-Bit7: 
0000: Normal 
0001: Fault 

Inverter Over Temperature Unsigned int Bit0-Bit3: 
0000: Normal 
0001: Fault 

3035 Inveter IGBT Over Current Unsigned int Bit12-Bit15: 
0000: Normal 
0001: Fault 

Output Fuse Breakdown Unsigned int Bit8-Bit11: 
0000: Normal 
0001: Fault 

Output Overload Unsigned int Bit4-Bit7: 
0000: Normal 
0001: Fault 

Inverter Relay Status Unsigned int Bit0-Bit3: 
0000: Normal 
0001: Fault 

3036 Inverter Communication 
Status 

Unsigned int Bit12-Bit15: 
0000: Normal 
0001: Fault 

Manual Starting Action Unsigned int Bit8-Bit11: 
0000: Normal 
0001: Fault 

Parallel Cable Status Unsigned int Bit4-Bit7: 
0000: Normal 
0001: fault 

Parallel Share Status Unsigned int Bit0-Bit3: 
0000: Normal 
0001: Fault 

3037 User Operation Error Unsigned int Bit12-Bit15: 
0000: Normal 
0001: Fault 

Output Shorted Circuit Unsigned int Bit8-Bit11: 
0000: Normal 
0001: Fault 

Battery Test Unsigned int Bit4-Bit7: 
0000: Not defined 
0001: Test ok 
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0010: Test Fail 
0100: Testing 

Battery Maintenance Unsigned int Bit0-Bit3: 
0000: Not Defined 
0001: Test Ok 
0010: Test Fail 
0100: Testing 

3038 System Test Unsigned int Bit12-Bit15: 
0000: Not Defined 
0001: Test Ok  
0010: Test Fail 

Inverter Bridge Open Unsigned int Bit8-Bit11: 
0000: Normal 
0001: Fault 

Inverter Relay Open Unsigned int Bit4-Bit7: 
0000: Normal 
0001: Fault 

Inverter Relay Shorted Unsigned int Bit0-Bit3: 
0000: Normal 
0001: Fault 

3039 Outlet Temperature 
Abnormal 

Unsigned int Bit12-Bit15: 
0000: Normal 
0001: Fault 

Input Over Current Time Out Unsigned int Bit8-Bit11: 
0000: Normal 
0001: Fault 

Inlet Time Sensor Connect 
Status 

Unsigned int Bit4-Bit7: 
0000: Normal 
0001: Fault 

Outlet Time Sensor Connect 
Status 

Unsigned int Bit0-Bit3: 
0000: Normal 
0001: Fault 

3040 Fan Fail Over Temperature Unsigned int Bit12-Bit15: 
0000: Normal 
0001: Fault 

3071 Module 1 Comprehensive 
Alarm 

Unsigned int Bit0: Rectifier Fail 
Bit1: Inverter Fail 
Bit2: Rectifier Over Temperature 
Bit3: Fan Fail 
Bit4: Overload  
Bit5: Overload Timeout 
Bit6: Inverter Over Temperature 
Bit7: Inverter Protect 
Bit8: Manual Shutdown 

3072 Reserved Unsigned int  

3073 Reserved Unsigned int  

3074 Reserved Unsigned int  

3075-3078 Module 2 Comprehensive 
Alarm 

Unsigned int Refer to 3071-3074 

3079-3082 Module 3 Comprehensive 
Alarm 

Unsigned int Refer to 3071-3074 

3083-3086 Module 4 Comprehensive 
Alarm 

Unsigned int Refer to 3071-3074 

3087-3090 Module 5 Comprehensive 
Alarm 

Unsigned int Refer to 3071-3074 

3091-3094 Module 6 Comprehensive 
Alarm 

Unsigned int Refer to 3071-3074 

3095-3098 Module 7 Comprehensive 
Alarm 

Unsigned int Refer to 3071-3074 

3099-3102 Module 8 Comprehensive 
Alarm 

Unsigned int Refer to 3071-3074 
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3103-3106 Module 9 Comprehensive 
Alarm 

Unsigned int Refer to 3071-3074 

3107-3110 Module 10 Comprehensive 
Alarm 

Unsigned int Refer to 3071-3074 

 

 

 

 

TABLE 5.1.7.C – WRITE SINGLE REGISTER (FUNCTION CODE : 0 X 06) 

NO. 
(REGISTER) 

NAME DATA TYPE (HI-LO) COEFFICIENT UNIT REMARK 

400 Set Module ID Unsigned int   Set which module 
to poll its status 
from (1 to 10) 

 

5.2 SNMP COMMUNICATIONS CARD 
 

The optional SNMP Communication Card allows user to further monitor and control the UPS system effectively through a secured 

web interface.  

 

SNMP Communication is available by inserting an optional SNMP Card into the SNMP slot of the bypass module. To gain access, 

NetAgent software must be installed via NetAgent Installation Disc. Refer to the NetAgent User Manual provided in the NetAgent 

Utility Disc. 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TABLE 5.2.C – SNMP INFORMATION 

ITEM DETAILS 

SNMP Card  NetAgent 2 – Mini DP520 (1 port) 

Firmware DP520 internal card (WEST-western language support, EAST-eastern language support) 

Software Netility, SNMPview, ClientMate  

Features • Monitor and control multiple UPS remotely 

• Schedule UPS ON/OFFs, battery tests, event logs, time updates 

• Display UPS status including input, output, and battery information 

• Display meter/chart of analog input (input-output volt/freq/load/temp/capacity) 

• Synchronize UPS time to a time server (up to 30 time servers to choose from) 

• Multiple Language support (must have correct firmware installed) 

• Access control (create users, permission, security level, authentication, etc.) 

• Setup UPS event notification via email or SMS. 

• Setup Data logging by saving logs in CSV format (store up to 500 logs) 

Web support + Downloads http://www.megatec.com.tw/Download.htm 

Figure 5.2.A– SNMP Card in 

Bypass Module 

Figure 5.2.B– NetAgent SNMP Utility 

Software 

http://www.megatec.com.tw/Download.htm
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5.2.1 Installation 
 

The SNMP module should be installed in the slot in the bypass module as indicated below, 

 

 
Figure 5.2.1.A – SNMP Module slot from the front of bypass module 

 

 
 

 Unscrew the blank cover plate then connect the plug out of the bypass module to the SNMP module socket. 

 

 

 

Figure 5.2.1.B – SNMP Module front and side view (connector) 

Figure 5.2.1.C – SNMP installation to the bypass module (should clip right in) 
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6  MAINTENANCE 

6.1 SAFETY 
 

MAINTENANCE AND SERVICING 

• All equipment maintenance and servicing involving internal access of the UPS must be done with special tools and must 

only be carried out by trained personnel. 

• The UPS may be electrically live even if it is disconnected from the mains, take precaution of the hazardous voltages, do 

not touch live parts! 

• User should not perform any maintenance of UPS components which can only be accessed by taking off the protective 

cover with a tool. 

• This UPS fully complies with “IEC62040-1-1-General and safety requirements for use in operator access area. 

• When servicing battery must take consideration of dangerous voltage present within. 

• No risk exists to any personnel when operating the equipment in the normal manner, following the recommended 

operating procedures in this manual. 
 

6.2 PRECAUTIONS 
 

1. In principle, the power module and bypass module should be disassembled from top to bottom, so as to prevent any 

inclination from high gravity center of the cabinet. 
 

2. To ensure the safety before working with power module or the bypass module, be sure to use a multi-meter to 

measure the DC bus capacitor voltage between operating parts to ground and ensure that the voltage is lower than 

hazardous voltage, i.e. DC < 60VDC, AC <42.4VAC. 
 

3. Bypass module doesn’t support any hot insertion and extraction; the bypass module can only be disassembled 

when the UPS is in maintenance bypass mode or completely shut down 
 

6.3 POWER MODULE INSTRUCTION 
 

For any maintenance work on a power module, the following instructions must be executed for safety: 

 
1. Perform steps in Section 4.3.5 “Power Module Manual Shut Down” to turn power module off.  

 

2. Remove the four mounting screws from the front to extract the power module from the cabinet.  
 

3. Remove the module from the cabinet, then unscrew the two top-cover mounting screws to remove the top-cover. 
 

4. Ensure there is no hazardous voltage with multi-meter. 
 

5. After maintenance is complete reinstall the top-cover then slide it back in the UPS cabinet. 

 
 

NOTE 

 

• Ensure that the UPS will not overload before shutting down a power module. If there’s any risk of overload, transfer the 

UPS system to bypass mode first. 

• After re-installation of the module back in the UPS, UPS should recognize the module and automatically configure the 

setting to integrate the module into overall system. 
 

6.4 BYPASS MODULE INSTRUCTION 
 

For any maintenance work on the bypass module, UPS must be either completely shutdown or in maintenance bypass mode. 

 

1. Confirm UPS is shutdown or in maintenance bypass mode 
 

2. Unscrew the four mounting screws then slide the bypass module to extract it from the cabinet. Remove the front 

cable assembly (phoenix terminal plugs, HMI, etc.) 
 

3. Remove the module from the cabinet, then unscrew the two top-cover mounting screws to remove the top-cover. 
 

4. Ensure there is no hazardous voltage with multi-meter. 
 

5. After maintenance is finished, insert the module back into the cabinet, tighten the mounting screws then re-connect 

the front cable assembly. 
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6.5 BATTERY 
 
Ensure to refer to the battery manufacturer’s installation manual for battery installation and maintenance instructions. Specific battery part 

numbers can be found in section 8.3.3. 

 
CAUTION BEFORE SERVICING 

 
SERVICING OF BATTERIES SHOULD ONLY BE PERFORMED OR SUPERVISED BY TRAINED PERSONNEL WITH 

EXPERTISE IN BATTERY SERVICING. 

 

• When replacing batteries, replace with the same type and number of batteries or battery packs. 

• Do not dispose of batteries in a fire. The batteries may explode. 

• Do not open or mutilate batteries. Released electrolyte is harmful to the skin and eyes. It may be toxic. 

• A battery can present a risk of electrical shock and high short-circuit current. The following precautions should be observed 

when working on batteries. 
 

o Remove watches, rings, or other metal objects. 

o Use tools with insulated handles. 

o Wear rubber gloves and boots. 

o Do not lay tools or metal parts on top of batteries. 

o Disconnect charging source prior to connecting or disconnecting battery terminals. 

o Determine if battery is inadvertently grounded. If inadvertently grounded, remove source from ground. Contact 

with any part of a grounded battery can result in electrical shock. The likelihood of such shock can be reduced if 

such grounds are removed during installation and maintenance (applicable to equipment and remote battery 

supplies not having a grounded supply circuit). 
 

• In the event of a battery acid spill, be aware that ammonia can neutralize the acid. Baking soda can also be used to neutralize 

the acid. 
 

6.5.1 BatteryTest and Battery Maintenance 
 

To enable Battery Test and Battery Maintenance function, the following conditions must be met or test will remain disabled, 

 

o UPS is in normal mode with no active alarms 

o Battery voltage on each cell must be higher than (set float voltage – 0.1V) 

o UPS Battery charging is operational 

o Battery capacity is higher than 25% 

 

Refer to (section 4.4.4.10-Battery Maintenance) to enter Battery Maintenance Screen on the HMI 
 

 

When Battery Test is requested while the above conditions are met, the UPS automatically transfers from 

normal mode to battery mode for 30 seconds then return back to normal mode. Proper battery operation can 

be verified in that 30 seconds. 

 
When Battery Maintenance is requested while the above conditions are met, the UPS will automatically 

discharge the battery until battery voltage drops below the battery voltage low alarm threshold. A “Battery 

Voltage Low” alarm will be shown as a result.  

 
 

Additional Battery Maintenance options are available through SNMP communication if SNMP card is installed. Refer to section 5.2 

for more instructions. 

 

6.6 DUST PROOF FILTERS 
 

The dust proof filter may get clogged with dust and debris over time of use. In dusty environment these filters may need to be 

checked more frequently but in general, they must be cleaned every 3 months to prevent more than 50% block in airflow. 

 

Check filter for damage or wear as it may need to be replaced with new ones. For site with excessive dust, recommended lifespan of 

dust proof filter is 1-2 years.  
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7  TROUBLESHOOTING 

7.1 AUDIBLE ALARM (BUZZER) 
 

TABLE 7.1.A – DESCRIPTION OF AUDIBLE ALARM 

ALARM PURPOSE 

Two short alarm with a long one When system has general alarm (for example: AC fault), this audible alarm can be heard. 

Continuous alarm When system has serious faults (for example: fuse or hardware fault), this audible alarm can 
be heard. 

 

To mute the buzzer press the buzzer button located at the top right of the HMI display. 

7.2 READING MODULE S_CODE 
 

Select the module, then press the following button; screen display will be similar to figure 4.4.4.18.A. 
 

 
 

 

 

 
Every bit of S0-S1 deputy one status. 

 

TABLE 7.2.A - STATUS BITS DESCRIPTION 

SEQ    ITEMS 0 1 2 4 8 

1 S0 1 1 Load on status None UPS BYP Other 
module 

 

2 2 REC status OFF  Soft-start Normal 
Work 

  

3 3 INV status OFF Soft-start Normal 
Work 

  

4 4 BYP status Out Range OK for 
supply 

   

5 2 5 Battery Status Not 
connected 

Boost Float Discharging  Not work 

6 6 Reserved      
7 7 Reserved      
8 8 Reserved      
9 3 9 Maintenance CB status Open Closed    
10 10 Reserved      
11 11 Reserved      
12 12 Positive Battery Connect 

status 
Not 
Connected 

Connected    

13 4 13 Negative Battery connect 
status 

Not 
Connected 

Connected    

14 14 INV allow on status Inhibited On Allow On    
15 15 INV supply status Not allowed 

to supply 
Ready for 
supply 

Supplying   

16 16 Generator IN No 
Generator 

Generator 
In 

   

17 S1 1 1 Reserved      
18 2 Reserved      
19 3 Reserved      
20 4 Exterior BCB trip Trip signal  

inactive 
Trip signal 
active 

   

21 2 5 Exterior BCB connect status Not 
Connected 

Connected    

22 6 Exterior BCB status Open Closed    
23 7 EPO status Not EPO EPO    
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24 8 Module pulled out Pushed  Pulled     
25 3 9 INV available INV not 

available 
Available    

26 10 System power up end During 
power up 
step 

Power up 
step ended 

   

27 11 Reserved      
28 12 Reserved      
29 4 13 Reserved      
30 14 Reserved      
31 15 Reserved      
32 16 Reserved      

 

 
Every bit of A0-A5 deputy one alarm (or Fault) 

 

TABLE 7.2.B - ALARM BITS DESCRIPTION 

SEQ    Items 0 1 2 4 8 

1 A0 1 1 Synchronous Fault Sync. Not Sync.    
2 2 Main Input Fault OK Fault    
3 3 REC Fault OK Fault    
4 4 INV Fault OK Fault    
5 2 5 Reserved      
6 6 Reserved      
7 7 Reserved      
8 8 Reserved      
9 3 9 Reserved      
10 10 Reserved      
11 11 Reserved      
12 12 Reserved      
13 4 13 Input phase A over current OK Fault    
14 14 Input phase B over current OK Fault    
15 15 Input phase Cover current OK Fault    
16 16 Output phase A voltage 

Fault 
OK Fault    

17 A1 1 1 Output phase B voltage 
Fault 

OK Fault    

18 2 Output phase C voltage 
Fault 

OK Fault    

19 3 Reserved      
20 4 Reserved      
21 2 5 Reserved      
22 6 Positive bus voltage Fault OK Low 

Voltage 
Over 
Voltage 

  

23 7 Negative bus voltage Fault OK Low 
voltage 

Over 
voltage 

  

24 8 Input current unbalance 
Fault 

OK Fault    

25 3 9 Input voltage Fault OK Fault    
26 10 Input Frequency Fault OK Fault    
27 11 Input sequence Fault OK Fault    
28 12 REC soft-start Fault OK Fault    
29 4 13 REC IGBT over current OK Fault    
30 14 Reserved      
31 15 REC over temperature OK Fault    
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32 16 Positive bus over voltage 
Fault 

OK Fault    

33 A2 1 1 Negative bus over voltage 
Fault 

OK Fault    

34 2 Fan Fault OK Fault    
35 3 Reserved      
36 4 Reserved      
37 2 5 Positive Bus under Voltage OK Fault    
38 6 Negative Bus under voltage OK Fault    
39 7 Positive battery reversed OK Fault    
40 8 Negative battery reversed OK Fault    
41 3 9 Reserved      
42 10 Reserved      
43 11 Positive charger voltage 

Fault 
OK Under 

voltage  
Over 
voltage 

  

44 12 Negative charger voltage 
Fault 

Ok Under 
voltage 

Over 
voltage 

  

45 4 13 Reserved      
46 14 Reserved      
47 15 Positive charger Fault OK Fault    
48 16 Negative charger Fault OK Fault    
49 A3 1 1 Positive battery voltage low OK Fault    
50 2 Negative battery voltage 

low 
OK Fault    

51 3 Positive Battery EOD OK Fault    
52 4 Negative battery EOD OK Fault    
53 2 5 Input Neutral lost OK Fault    
54 6 BYP Sequence Fault OK Fault    
55 7 BYP Voltage Fault OK Fault    
56 8 Reserved      
57 3 9 Reserved      
58 10 Reserved      
59 11 Manual Shutdown OK Fault    
60 12 Reserved      
61 4 13 Reserved      
62 14 Overload time out OK Fault    
63 15 Reserved      
64 16 Reserved      
65 A4 1 1 Manual Shutdown Normal shutdown    
66 2 INV protect OK Fault    
67 3 Transfer times limit in one 

hour 
OK Fault    

68 4 INV Power back feed OK Fault    
69 2 5 Reserved      
70 6 Reserved      
71 7 Reserved      
72 8 INV over temperature Fault OK Fault    
73 3 9 INV IGBT over current OK Fault    
74 10 Reserved      
75 11 Overload Normal Overload    
76 12 INV relay or fuse Fault OK Fault    
77 4 13 Reserved      
78 14 Reserved      
79 15 Reserved      
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80 16 Reserved      
81 A5 1 1 Reserved      
82 2 Output shorted OK Fault    
83 3 Battery Test None OK Fault   
84 4 Battery maintenance None OK Fault   
85 2 5 Reserved      
86 6 Reserved      
87 7 Reserved      
88 8 Reserved      
89 3 9 Reserved      
90 10 Reserved      
91 11 Reserved      
92 12 Reserved      
93 4 13 Reserved      
94 14 Reserved      
95 15 Reserved      
96 16 Reserved      

 

7.3 ALARM DESCRIPTION (S_CODE) 
 

TABLE 7.3.A – DESCRIPTION OF ALARM 

ALARM DESCRIPTION 

On UPS Inhibited • System transfer to UPS is inhibited:  
o BYP SCR shorted.  
o System is in EPO.  
o Maintenance CB is Closed.  
o Manual transfer to BYP latched.  
o Transfer times per hours Limited.  
o Output load is more than the total capacitor of the ready INV.  

Bypass Fault • Bypass SCR (Silicon Controlled Rectifier) shorted.  
o SCR failure.  
o SCR driver failure.  

• Bypass SCR opened.  
o SCR fail.  
o SCR driver lost. 

Synchronous Fault • Bypass frequency is out of synchronized range. Compare output frequency and bypass 
frequency. 

• SYNC signal in the parallel Fault.  

Main Input Fault • Main input voltage out of range. Check the main input voltage. 

• Main input frequency out of range. Compare the main input frequency and the input frequency 
set from HMI in rate settings.  

• Main input sequence is reversed. Switch between phases. 

Rectifier Fault • Rectifier over temperature.  

• DC bus over voltage latched.  

• REC soft-start Fault.  

• Input current unbalance.  

Inverter Fault • Inverter IGBT over current.  

• Inverter over temperature. 

Input Phase A/B/C Over 
Current 

• Input current over limited.  
o IGBT Fault.  
o DC bus shorted.  
o IGBT driver Fault. 

Output Phase A/B/C Voltage 
Fault 

• Inverter voltage out of range.  
o IGBT open.  
o IGBT driver lost.  
o Voltage detects and sample fail.  
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Positive / Negative bus Voltage 
Fault 

• DC bus voltage out of range. 

Input Current Unbalance Fault • The difference of max current and min current of the input three phases is out of the limited 
range.  

o One of the input current detecting CT/HALL fail.  
o Some rectifier IGBT open.  
o Input current detecting and sample circuit fail. 

Input Voltage Fault • Input voltage out of range 

Input Frequency Fault • Input frequency out of range 

Input Sequence Fault • Input Sequence is reversed 

Rectifier Soft-Start Fault • After the Rectifier soft-start step, the bus voltage does reach the limited value.  
o Index 1: Rectifier SCR failure.  
o Index 2: Rectifier SCR driver failure.  
o Index 3: Bus voltage detects and sample failure.  

Rectifier IGBT Over Current • Large current flow through rectifier IGBT.  
o Index 1: REC IGBT fail.  
o Index 2: DC Bus shorted.  
o Index 3: REC IGBT driver fail.  

Rectifier Over Temperature • Rectifier temperature out of limited range 

Positive/Negative Bus over 
Voltage Fault 

• Bus voltage is higher than the maximum voltage allowed 

Fan Fault • One or more fan failure, check fan(s).  

Positive/Negative Bus under 
Voltage Fault 

• Bus voltage is lower than the minimum voltage allowed. 
 

Positive/Negative Battery 
Reversed 

• Battery connection reversed. 

Positive/Negative Charger 
Voltage Fault 

• Charger voltage out of the acceptable range.  
o Charger IGBT fail.  
o Charger IGBT driver fail.  
o Charger voltage detecting and sampling circuit fail.  

Positive/Negative Charger 
Fault 

• During charging step (boost or float), the charger voltage is out of acceptable range.  
o Charger IGBT fail.  
o Charger IGBT driver fail.  
o Charger voltage detecting and sampling circuit fail.  

Positive/Negative Battery 
Voltage Low 

• Battery voltage is low (voltage is almost approaching EOD threshold).  
 

Positive/Negative Battery EOD • Battery voltage reached the end of discharge point.  
 

Bypass Sequence Fault • Bypass sequence reversed. Interchange two phases. 

Bypass Voltage Fault • Bypass voltage is out of the acceptable range. 

Bypass Frequency Over Track 
Range 

• Bypass frequency out of the sync window.  
 

Overload Time Out • Inverter overload time out.  

Manual Shutdown • “OFF” button is pressed to shut down the power module 

Inverter Power Back Feed • Inverter detects power back feed to dc bus.  

• Inverter voltage out of range.  

• Inverter detects the bus voltage over the limited.  

• NOTE: Inverter protect fault is automatically cleared if the inverter conditions are back to 
acceptable. 

Transfer Times Limit in One 
Hour 

• Transfer to bypass times in one hour exceeded the limit.  

Inverter Power Back Feed • Inverter detected power back feed to DC bus.  

Inverter Over Temperature 
Fault 

• Inverter temperature out of the limited range.  

Inverter IGBT Over Current • Large current flow through inverter IGBT.  
o Inverter IGBT failure.  
o Inverter IGBT driver failure.  

Overload • Power module overload.  

Inverter Relay or Fuse Fault • Inverter relay failure.  
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o Relay cannot be closed.  
o Relay cannot be opened.  

• Inverter fuse failure.  

Output Shorted • Output is shorted. Check wiring; make sure no direct contact with bare wire between phases.  

Battery Test Failure • Battery test condition is not allowed.  
o Battery capacity lower than 25%.  
o Battery voltage (cell) smaller than (float voltage (cell) – 0.1V).  
o Bypass is not qualified.  
o At least one alarm exists in the system.  

• Battery discharging time smaller than 20 sec.  

Battery Maintenance Failure • Battery test condition is not allowed.  
o Battery capacity lower than 25%.  
o Battery voltage (cell) smaller than (float voltage (cell) – 0.1V).  
o Bypass is not qualified. 
o At least one alarm exists in the system.  

• The time lasted before battery voltage low is smaller than 20 Sec.  

 

7.4 UPS EVENT LOG (HMI) 
 

TABLE 7.4.A – UPS EVENT LOG DESCRIPTION LIST (HMI) 

NO. UPS EVENT DESCRIPTION 

1 FaultClr Manually clear fault 

2 Log Clr Manually clear History log 

3 Load On UPS Load is supplied from inverter 

4 Load On Byp Load is supplied from bypass 

5 No Load No Load (Output Power Lost) 

6 Batt Boost Charger is charging battery in boost (equalize) mode 

7 Batt Float Charger is charging battery in float mode 

8 Batt Discharge Battery is discharging 

9 Batt Connected Battery connection found 

10 Batt Not Connected Battery connection is not found 

11 Maint CB Closed Maintenance CB is Closed 

12 Maint CB Open Maintenance CB is Opened 

13 EPO Emergency Power Off (shutdown) 

14 Inv On Less Available power module capacity is less than the load capacity. Reduce the load capacity or 
add extra power module 

15 Generator Input Generator is connected and a signal is sent to the UPS 

16 Utility Abnormal Utility (Grid) is abnormal. Main input voltage or frequency exceeds the upper or lower limit 
which results in rectifier shutdown. Check the input phase voltage of rectifier 

17 Byp Sequence Err Bypass voltage sequence is reversed. Check if input power cables are connected correctly 

18 Byp Volt Abnormal This alarm is triggered by an inverter software routine when the amplitude or frequency of 
bypass voltage exceeds the limit. The alarm will automatically reset if the bypass voltage 
becomes normal. 
 
First check if relevant alarm exists, such as “bypass circuit breaker open”, “Byp Sequence Err” 
and “Ip Neutral Lost”. If there is any relevant alarm, first clear this alarm.  

 
1. Then check and confirm if the bypass voltage and frequency displayed on the LCD 

are within the setting range. Note that the rated voltage and frequency are 
respectively specified by “Output Voltage” and “Output Frequency”.  
 

2. If the displayed voltage is abnormal, measure the actual bypass voltage and 
frequency. If the measurement is abnormal, check the external bypass power 
supply. If the alarm occurs frequently, use the configuration software to increase 
the bypass high limit set point according to the user’s suggestions 

19 Byp Module Fail Bypass module has failed. This fault is not cleared unless after a complete shutdown. 

20 Byp 0v Load Bypass current is over the limit. If bypass current is under 135% of the rated current the UPS 
will alarm but without any action 

21 Byp 0v Load Tout Bypass in overload status and is timed out 



RIC Electronics Ltd., Unit 1 – 5628 Riverbend Drive, Burnaby, BC. V3N 0C1 
Phone: 604-549-9350      Fax: 604-549-9335 

www.ricelectronics.com 
Page 72 

22 Byp Freq 0v Track This alarm is triggered by an inverter software routine when the frequency of bypass voltage 
exceeds the limit. The alarm will automatically reset if the bypass voltage becomes normal. 
 
First check if relevant alarm exists, such as “bypass circuit breaker open”, “Byp Sequence Err” 
and “Ip Neutral Lost”. If there is any relevant alarm, first clear this alarm.  
 

1. Then check and confirm if the bypass frequency displayed on the LCD are within the 
setting range. Note that the rated frequency are respectively specified by “Output 
Frequency”. 
 

2. If the displayed voltage is abnormal, measure the actual bypass frequency. If the 
measurement is abnormal, check the external bypass power supply. If the alarm 
occurs frequently, use the configuration software to increase the bypass high limit 
set point according to the user’s suggestions. 

23 Exceed Tx Times Lmt The load is on bypass because the output overload transfer and re-transfer is fixed to the set 
times during the current hour. The system can recover automatically and will transfer back to 
the inverter within 1 hour. 

24 Output Shorted Output circuit is shorted.  
 

1. Check and confirm load condition 
2. Check and confirm connections to terminal 
 

After fault is resolved, press “FaultClr” button to restart UPS 

25 Batt EOD Inverter turned off due to low battery voltage. Check the main power failure status and 
recover the main power in time 

26 Batt Test OK Battery test completed with no error 

27 Batt Maint OK Battery maintenance test succeeded 

28 N# Comm Node Join N# Power Module is inserted 

29 N# Comm Node Exit N# Power Module is pulled out 

30 N# REC Fail N# Power Module Rectifier failed. The rectifier has a fault which results in rectifier shutdown 
and system running off battery 

31 N# INV Fail N# Power Module Inverter failed. Inverter output voltage is abnormal which transfers system 
on bypass mode 

32 N# REC 0V Temp N# Power Module Rectifier Over Temperature. The temperature of the rectifier IGBTs is too 
high to keep the rectifier running. The alarm is triggered by the signal from the temperature 
monitoring device mounted in the rectifier IGBTs. The UPS recovers automatically after the 
over temperature signal disappears. 
 
If over temperature exists, check that the: 
 

1. Ambient temperature is not too high 
2. Ventilation channel is not blocked 
3. There is no fan fault/failure 
4. Input voltage is not too low 

 

33 N# Fan Fail At least one fan fails in the #N power module 

34 N# Output 0v Load The N# Power Module Output Over Load. This alarm appears when the load rises above 100% 
of nominal rating. The alarm automatically resets once the overload condition is removed. 
 

1. Check which phase has overload through the load (%) displayed in LCD so as to 
confirm if this alarm is true. 

2. If this alarm is true, measure the actual output current to confirm if the displayed 
value is correct. 
 

Disconnect non-critical load. In parallel system, this alarm will be triggered if the load is 
severely imbalanced. 

35 N# INV 0v Load Tout N# Power Module Inverter Over Load Timeout. The UPS overload status continues and the 
overload times out. 
 
Note: 
The highest loaded phase will indicate overload timing-out first. 



RIC Electronics Ltd., Unit 1 – 5628 Riverbend Drive, Burnaby, BC. V3N 0C1 
Phone: 604-549-9350      Fax: 604-549-9335 

www.ricelectronics.com 
Page 73 

When the timer is active, then the alarm “unit over load” should also be active as the load is 
above nominal.  
When the time has expired, the inverter Switch is opened and the load transferred to bypass.  
 
If the load decreases to lower than 95%, after 2 minutes, the system will transfer back to 
inverter mode. Check the load (%) displayed in LCD so as to confirm if this alarm is true. If LCD 
displays that overload happens, then check the actual load and confirm if the UPS has over 
load before alarm happens. 

36 N# INV 0v Temp The N# Power Module Inverter Over Temperature.  
The temperature of the inverter heat sink is too high to keep inverter running. This alarm is 
triggered by the signal from the temperature monitoring device mounted in the inverter 
IGBTs. The UPS recovers automatically after the over temperature signal disappears. 
 
If over temperature exists, check that the: 
 

1. Ambient temperature is not too high 
2. Ventilation channel is not blocked 
3. There is no fan fault/failure 
4. Inverter overload is timed out 

 

37 On UPS Inhibited Inhibit system transfer from bypass to UPS (inverter) check that the: 
 

1. Power module’s capacity is sufficient for the load 
2. Rectifier is synchronized and ready 
3. Bypass voltage is normal  

 

38 Manual Transfer Byp Static bypass switch is closed and UPS is in bypass mode 

39 Esc Manual Byp Static bypass switch is opened and UPS is in inverter mode 

40 Batt Volt Low Battery Voltage is Low. Before the end of discharging, battery voltage is low warning should 
occur. After this pre-warning, battery should have the capacity for 3 minutes discharging with 
full load. 

41 Batt Reverse Battery polarity is reversed; check the connection 

42 N# INV Protect N# Power module inverter protect (Inverter voltage abnormal or power backfeed to DC Bus). 
Check that the: 
 

1. Inverter voltage is within operating range 
2. Inverter voltage is much different from other modules. If yes, adjust the inverter 

voltage of the power module separately  
 

43 Ip Neutral Lost The main neutral wire is lost or not detected. For 3 phase UPS it is recommended for the user 
to use a 3-pole breaker or switch between input power and UPS 

44 Byp Fan Fail At least one of the bypass module fan has failed 

45 N# Manual Shutdown N# Power Module Manually Shutdown. The power module shuts down the rectifier and the 
inverter, and there’s no inverter output. 

46 ManBoost Manually charge batteries in boost (equalize) mode 

47 Manfloat Manually charge batteries in float mode 

48 Lost N+X Redundant Lost N+X Redundant. There is no X redundant power modules in system 

49 EOD Sys Inhibited System is inhibited to supply after the battery reaches EOD voltage 

50 Charger Abnormal Battery charging DC/DC Converter abnormal 

51 Parallel signal Abnormal Paralleling setup abnormal 

52 Battery environment 
temperature high 

Battery environment temperature is above limit 

53 Rectifier CAN 
communication abnormal 

Rectifier CAN communication not established 

54 Inverter CAN 
communication abnormal 

Inverter CAN communication not established 

55 Inverter date CAN 
communication abnormal 

Inverter date CAN communication not established  

56 Battery temperature high Battery temperature is above limit 

57 Bypass CAN 
communication abnormal 

Bypass CAN communication not established 
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58 Bypass temperature high Bypass temperature is above limit 

 

 

TABLE 7.4.B – COMMON ALARM LIST (J9 DRY CONTACT) 

NO. ALARMS DESCRIPTION 

1 Battery Disconnect Battery is not connected 

2 Maintenance CB Closed Maintenance circuit breaker is in closed position 

3 EPO Emergency Power Off activated 

4 Generator Connect Generator is detected from dry contact interface 

5 Utility Abnormal AC utility supply voltage is abnormal 

6 Bypass Phase Err Bypass supply phase rotation is not correct 

7 Bypass Volt Low Bypass voltage supply is low 

8 Bypass Fail Bypass failure 

9 Bypass Overload Bypass is overloaded due to above load condition 

10 Bypass Overload Time 
Exceeded 

Bypass overload time has exceeded due to extended overload in bypass operation 

11 Bypass Frequency Out of 
Track 

Bypass frequency Is not in its acceptable range 

12 Exceed Tx Times Lmt Exceeding the number of times inverter mode transfer to bypass and vice versa 

13 Output Shorted UPS output short is detected  

14 Battery EOD Battery has reached its End of Discharge voltage 

15 On UPS Inhibited UPS inhibited to transfer from bypass to inverter 

16 Manual Transfer Byp UPS bypass static switch is manually transferred to bypass mode 

17 Batt Volt Low Battery voltage is reaching its EOD hence low voltage alarm appears 

18 Ip Neutral Lost UPS neutral is not detected 

19 Byp Fan Fail Failure in one of the bypass module fans 

20 Lost N + X Redundant There is no X redundant modules in the system 

21 Parallel Signal Abnormal UPS parallel mode faulty because of weak or incorrect signal 

22 Battery Environment 
Temperature High 

Battery environment temperature reaches its maximum temperature 

23 Rectifier CAN 
communication abnormal 

CAN communication between rectifier is not communicated properly 

24 Inverter CAN 
communication abnormal 

CAN communication between inverter is not communicated properly 

25 Inverter date CAN 
communication abnormal 

CAN communication on inverter date not communicated properly 

26 Battery Temperature High Battery temperature reaches its maximum temperature  

27 Bypass CAN 
communication abnormal 

CAN communication within bypass module is not communicated properly 

28 Bypass Temperature High Bypass temperature reaches its maximum temperature 

29 Batt Reverse Battery polarity is reversed 

30 N# REC Fail N module rectifier failure alarm  

31 N# INV Fail N module inverter failure alarm 

32 N# REC 0V Temp N# Power Module Rectifier Over Temperature 

33 N# Fan Fail At least one fan failure in the #N power module 

34 N# Output 0v Load The N# Power Module Output Over Load 

35 N# INV 0v Load Tout N# Power Module Inverter Over Load Timeout 

36 N# INV 0v Temp The N# Power Module Inverter Over Temperature 

37 N# INV Protect N# Power module inverter protect (Inverter voltage abnormal or power backfeed to DC Bus).  

38 N# Manual Shutdown N# Power Module Manually Shutdown. The power module shuts down the rectifier and the 
inverter, and there’s no inverter output. 

39 Charger Abnormal Battery charging DC/DC Converter abnormal 
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8  SPECIFICATION 

8.1 CHARACTERISTICS 
 

TABLE 8.1.A – ENVIRONMENTAL PROPERTIES 

ITEM UNIT REQUIREMENTS 

Acoustic noise level at 1 meter dB 55.0 

Altitude of Operation m <= 3280ft above sea level, derate power by 1% per 328ft between 3280ft and 
6560ft 

Relative Humidity %RH 0 to 95% non-condensing 

Operating Temperature C 0 to 40 deg, battery life is halved for every 10C increase above 20C 

UPS Storage-Transport 
Temperature 

C -20 ~ 70 

Recommended Battery Storage 
Temperature 

C -20 ~ 30 (20C for optimum battery storage) 

Reliability Hrs MTBF = 253845   MTTR = 0.5 
 

8.2 APPLICABLE STANDARDS 
 

TABLE 8.2.A – APPLICABLE STANDARDS 

ITEM NORMATIVE REFERENCE 

CSA CSA-C22.2 No. 107.3-05(R2010) 

UL UL1778 (R2010) 

General safety requirements for UPS used in operator access areas EN50091-1-1/IEC62040-1-1/AS 62040-1-1 

Electromagnetic compatibility (EMC) requirements for UPS EN50091-2/IEC62040-2/AS 62040-2(C3) 

Method of specifying the performance and test requirements of UPS EN50091-3/IEC62040-3/AS 62040-3(VFI SS 111) 

Note: The above mentioned product standards incorporate relevant compliance clauses with generic IEC and EN standards for 
safety (IEC/EN/AS60950), electromagnetic emission and immunity (IEC/EN/AS61000 series) and construction 
(IEC/EN/AS60146 series and 60950). 

 

8.3 ELECTRICAL CHARACTERISTICS 

8.3.1 Input Rectifier 
 

TABLE 8.3.1.A – INPUT RECTIFIER CHARACTERISTICS 

ITEM UNIT PARAMETER 

Rated AC Input Voltage VAC 200/208VAC (three-phase and sharing neutral with the bypass input) 
380/400/415VAC (three-phase and sharing neutral with the bypass 
input) 

Input Voltage Range VAC -20% ~ +25%3 

Frequency2 HZ 50/60 (range: 40Hz ~ 70Hz) 

Power Factor kW/kVA, full 
load 

0.99 

THD THDI% 3 
 

8.3.2 Intermediate DC Link 
 

TABLE 8.3.2.A – INTERMEDIATE DC LINK 

ITEM UNIT PARAMETER 

Battery bus voltage VDC 200/208VAC Nominal: +/- 120V, one-side range: 99~144V 

380/400/415 
VAC 

Nominal: +/- 240V, one-side range: 198V~288V 

Quantity of lead-acid cells Nominal 200/208VAC 20 = [1 battery (12v)], 120 = [1 battery (2v)] 

380/400/415 
VAC 

40 = [1 battery (12v)], 240 = [1 battery (2v)] 

Float charge voltage V/cell(VRLA) 2.25V/cell(selectable from 2.2V/cell~2.35V/cell) 
Constant current and constant voltage charge mode 

Temperature compensation mV/C/cl -3.0(selectable from : 0~-5.0, 25C or 30C, or inhibit) 
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Ripple voltage % V float <=1 

Ripple current % C10 <=5 

Equalized charge voltage VRLA 2.4V/cell(selectable from : 2.30V/cell~2.45V/cell) 
Constant current and constant voltage charge mode 

Final discharging voltage V/cell(VRLA) 1.65V/cell(selectable from : 1.60V/cell~1.750V/cell) @0.6C 
discharge current 
1.75V/cell (selectable from : 1.65V/cell~1.8V/cell) @0.15C 
discharge current 
(EOD voltage changes linearly within the set range according to 
discharge current) 

Battery charging power max current kW 20%* UPS capacity (selectable from : 0~20%* UPS capacity) 
 

8.3.3 Battery Specification 
 

TABLE 8.3.3.A – C&D UPS12 SPECIFICATION 

ITEM UNIT PARAMETER 

Type - Sealed AGM Maintenance Free  

Equalized charge and cycle 
service voltage* 

VDC 2.40 Volt per cell @25oC 

Float Charging Voltage* VDC 2.30 Volt per cell @25oC 

 
Model Number Voltage 

(VDC per 
jar) 

AH 8Hour 
rate@1.75VPC 

Weight Lbs Short 
CCT - A 

Dimensions- inches 
(HxWxD) 

UPS12-100MR 12 24 21.0 1750 6.86 x 5.17 x 6.54 

UPS12-150MR 12 32 27.3 2500 6.80 x 5.19 x 7.76 

UPS12-210MR 12 50 40.0 3000 8.07 x 5.48 x 9.0 

UPS12-300MR 12 73 58.4 3600 8.01 x 6.83 x 10.27 

UPS12-350MR 12 88 67.4 4200 8.06 x 6.38 x 12.04 

UPS12-400MR 12 95 75.8 5100 8.52 x 6.80 x 13.42 

UPS12-490MR 12 110 83.0 5000 10.93 x 6.80 x 13.57 

UPS12-540MR 12 132 100.0 5000 10.93 x 6.80 x 13.57 

UPS12-700MRF 12 190 131.0 - 12.60 x 4.95 x 22.01 
 

 *Refer to Manufacturer Datasheet 
 

 

 

TABLE 8.3.3.B – C&D LS (LIBERTY SERIES) SPECIFICATION 

ITEM UNIT PARAMETER 

Type - Sealed AGM Maintenance Free  

Equalized charge and cycle 
service voltage 

VDC 2.30 Volt per cell @25oC 

Float Charging Voltage VDC 2.25 Volt per cell @25oC 

 
Model Number Voltage 

(VDC per 
jar) 

AH 8Hour 
rate@1.75

VPC 

Weight Lbs Short CCT - A Dimensions - inches 
(HxWxD) 

LS12-100 12 100 95 2545 9.20 x 6.84 x 16.58 

LS12-25 12 25 23 1155 7.11 x 5.20 x 7.64 

LS12-55 12 52 56 1274 9.20 x 6.80 x 10.20 

LS12-80 12 80 79 2128 9.20 x 6.80 x 13.94 
 

 

 

 

TABLE 8.3.3.C – GNB ABSOLYTE GP SPECIFICATION 

ITEM UNIT PARAMETER 

Type - Sealed AGM Maintenance Free  

Equalized charge and cycle 
service voltage 

VDC 2.30 Volt per cell @25oC 

Float Charging Voltage VDC 2.25 Volt per cell @25oC 
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Model Number Voltage 

(VDC per 
jar) 

Ah@ 
8Hour 
rate 

Weight Lb Short CCT - A Dimensions (HxWxD) 

50G05 12 104 157 1025 8.53 x 17.19 x 16.22 

50G07 12 152 209 1537 8.53 x 21.69 x 16.22 

50G09 12 208 252 2049 8.53 x 26.19 x 16.22 

90G07 12 256 316 1945 8.53 x 21.69 x 23.56 

50G13 12 312 356 3074 8.53 x 35.19 x 16.22 

90G09 12 344 396 2594 8.53 x 26.19 x 23.56 

90G11 12 432 477 3242 8.53 x 30.69 x 23.56 

90G13 12 520 557 3891 8.53 x 35.19 x 23.56 

90G15 12 608 637 4539 8.59 x 39.69 x 23.56 
 

 

 

8.3.4 Inverter Output 
 

TABLE 8.3.4.A – INVERTER OUTPUT 

RATED CAPACITY (KVA) UNIT 10~140KVA 

Rated AC voltage1 VAC 208/208VAC (three-phase and sharing neutral with the bypass input) 
380/400/415VAC (three-phase and sharing neutral with the bypass input) 

Frequency2 Hz 50/60 

Overload % 105%  load, long term 
110% load, 1 hour 
125%  load, 10min 
150%  load, 1min 
>150%  load, 200ms 

Fault current % 340% short current limitation for 200ms 

Non linear load capability3 % 100% 

Neutral current capability % 170% 

Steady state voltage stability % +/- 1(balanced load) 
+/- 1.5(100% imbalance load) 

Transient voltage response4 % +/- 5 

THDU % <1.5 (linear load), <5 (non linear load) 

Slew rate Hz/s 1: selectable: 0.1~5 

Inverter voltage range %V(A
C) 

+/- 5 

Note: 
1.Factory setting is 208VAC 
2.Factory setting is 60Hz 
3.EN50091-3(1.4.58) crest ratio is 3:1 
4.IEC62040-3/EN50091-3 including 0%~100%~0% load transient, the recovery time is half circle to within 5% of stable 
output voltage 

 

8.3.5 Bypass Mains Input 
 

 

TABLE 8.3.5.A – BYPASS MAINS INPUT 

RATED CAPACITY 
(KVA) 

UNIT MP7-30-F MP7-60-F MP7-100-F MP7-60-W MP7-120-W MP7-200-W 

Rated AC voltage1 VAC 200/208 380/400/415 

Rated Current A 83 167 278 87 173 289 

Overload % 125% load, long term 
130% load, 1 hour 
150% load, 6min 
1000% load, 100ms 

Superior protection 
bypass line 

N/A Thermal-magnetic breaker, the capacity is 125% of rated current output. 
IEC60947-2 curve C 
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Current rating of 
neutral cable 

A 1.7 x ln 

Frequency2 HZ 50/60 

Switch time 
(between bypass and 
inverter) 

ms Synchronized switch: <= 1ms 

bypass voltage 
tolerance 

%VAC Upper limit: +10,+15 or +20, default:+20 
Lower limit: -10,-20,-30 or -40, default: -20 
(acceptable stable bypass voltage delay:10s) 

bypass frequency 
tolerance 

% +/-2.5, +/-5, +/-10 or +/- 20, default: +/- 10 

Synchronization 
window 

Hz Rated frequency +/- 2Hz (selectable from +/-0.5Hz ~ +/- 5Hz) 

Note:        1.Factory setting is 208VAC 
2.Factory setting is 60Hz 

8.4 MECHANICAL CHARACTERISTICS 
 

 

TABLE 8.4.A –MECHANICAL CHARACTERISTICS (UPS CABINET) 

CABINET 
SPECIFICATION 

UNIT 3 MODULE 
WITH NO 
TOP HAT 

3 MODULE 
WITH TOP 
HAT 

6 MODULE 
WITH NO 
TOP HAT 

6 MODULE 
WITH TOP 
HAT 

10 MODULE 
WITH NO 
TOP HAT 

10 MODULE 
WITH TOP 
HAT 

Mechanical 
Dimension (HxWxD) 
 

inches 43.1 x 23.6 x 
35.4” 

55.3 x 23.6 x 
35.4” 

63 x 23.6 x 
35.4” 

75 x 23.6 x 
35.4” 

78.8 x 23.6 x 
35.4” 

90 x 23.6 x 
35.4” 

Weight lbs 265 300 333 380 401 450 

Colour N/A Black, (Grey is optional) 
 

Prospection Level, 
IEC(60529) 

N/A IP20, IP21, IP22 
 

Torque settings on 
power terminals 

Nm M10 – 6.78Nm Bus bar – 16.9Nm M10 – 6.78Nm 

 
 

TABLE 8.4.B –MECHANICAL CHARACTERISTICS (POWER MODULE) 

MODULE 
SPECIFICATION 

UNIT MODULE 

 
Mechanical Dimension  inches 5 x 17 x 24 (HxWxD) 

 
Weight Lbs 49 

Colour N/A Black 

 
 

 

TABLE 8.4.C – BATTERY CABINET ENCLOSURE  

CODE DIMENSIONS – inches (HxWxD) MANUFACTURER 

A – RIC702424 70 x 24 x 24 Black RIC 

B – RIC702424 70 x 24 x 24 Grey RIC 

C – RIC703124 70 x 31.5 x 24 Black RIC 

D – RIC703124 70 x 31.5 x 24 Grey RIC 

E – RIC703128 70 x 31.5 x 28 Black RIC 

F – RIC703128 70 x 31.5 x 28 Grey RIC 

G – RIC813636 80.7 x 36 x 35.4 Black RIC 

H – RIC813636 80.7 x 36 x 35.4 Grey RIC 
 

8.5 EFFICIENCY 
 

 

TABLE 8.5.A – EFFICIENCY, LOSS AND AIR EXCHANGE 

RATED EFFICIENCY (KVA) UNIT F -208VAC W – 400VAC 

Normal mode (dual conversion) % 90 95 
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ECO mode % 99 99 

Battery mode % 90 95 
 

8.6 ELECTRICAL SCHEMATICS 

8.6.1 Dual Input Single Line (bypass is fed from another source than the rectifier input) 
 

 

 

 
Figure 8.6.1.A– UPS Dual Input Single Line 
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8.6.2 Single Input Single Line (bypass and rectifier input is same) 

 
 

  

Figure 8.6.2.A– UPS Single Input Single Line 
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Figure 8.7.1.A– UPS 10 Module Cabinet (Standard) 

 

8.7 MECHANICAL DIMENSIONS 
 

All three cabinet sizes have the same depth of 35.4” 

8.7.1 10 Module Cabinet  
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Figure 8.7.2.A– UPS 6 Module Cabinet (Standard) 

Figure 8.7.3.A– UPS 3 Module Cabinet (Standard) 

8.7.2 6 Module Cabinet 
 

 
 

 

8.7.3 3 Module Cabinet 
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APPENDIX A1 

BACKFEED PROTECTION 
 

 

The UPS is designed to prevent all hazardous voltage and energy from being transferred to the UPS input terminals after the input 

power has been interrupted in accordance with CSA/UL standards.  

 

In a single input UPS setup, static switches are connected to output of rectifier line input breaker; therefore in case of a failure, 

backfeed protection is accomplished by automatically tripping the main input breaker supplied in the UPS cabinet. 

 

 

 

 

 
 

  

Static Switch 

failure 

Shunt trip 

installed on the 

main input 

breaker 

Figure A1.A – Single Input Backfeed Protection Schematic 
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In a dual input UPS setup, static switches are connected to bypass line input; therefore in case of a failure, backfeed protection is 

accomplished by automatically tripping the bypass input breaker external to the UPS cabinet. 
 

 

  

 

Shunt trip installed on 

external bypass line 

input breaker 

Static 

Switch 

failure 

Figure A1.B – Dual Input Backfeed Protection Schematic 
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APPENDIX B1 

BATTERY TEMPERATURE COMPENSATION 
 

 

Battery has a characteristic of negative temperature. For one cell of lead-acid battery (rated 2V), the difference of voltage may be 

up to 0.002-0.003V when ambient temperature fall or rise 1 degree Celsius around room temperature (25C).  

 

In an Uninterruptible Power System, external temperature and electrolyte temperature changes, if overcharge cut-off voltage keeps 

constant, it would easily reduce battery’s capacity and also have a serious impact on its life. Therefore temperature compensation 

should be added into UPS charging controller to reduce the effects due to temperature change. Temperature compensation for 

overcharge cut-off voltage of battery from temperature sensor is adopted to realize the function of automatic temperature 

compensation to battery charging controller in the process of charging the UPS so as to improve the reliability and battery life of 

the UPS system. 

 

Hardware Installation 
 

A temperature sensor needs to be installed and connected to the dry contact terminal of the bypass module as shown below. 

 

 
 

Software Configuration 
 

Temperature compensation parameter can be found in functional keys (service setting) screen (refer to section 4.4.4.12) 

 

 
  

Figure B1.A – Battery Temperature Compensation Wiring Terminal 

Figure B1.B – Temperature Compensation Parameter Screen 
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Parameter Calculation 
 

Temperature compensation coefficient for one cell, hereinafter referred to as TempComp, can be set in the range of 0~5.0mV/C. The 

default value of TempComp is 0.0mV/C. 

 

Float charge voltage for one cell, hereinafter referred to as CellFloat, can be set in the range of 2.20~2.35V. The default value of 

CellFloat is 2.30V. 

 

Boost (Equalize) charge voltage for one cell, hereinafter referred to as CellBoost, can be set in the range of 2.30~2.45V. The default 

value of CellBoost is 2.40V. 

 

With no temperature compensation, the default value of float charge voltage for one string is  
 

VoltFloat = CellFloat * 6 * 20 = 270V 

 

The default value of boost charge voltage for one string is  

 

VoltBoost = CellBoost * 6 * 20 = 288V 

 

If TempBatt = 30C, TempComp = 3.0mV/C, the float voltage charge voltage for one string is calculated in this way, 

 

VoltFloat = (CellFloat + (25 - TempBatt) * TempComp) * 6 * 20 = 268.2V 
 

The default value of boost charge voltage for one string is  

 

VoltBoost = (CellBoost + (25 - TempBatt) * TempComp) * 6 * 20 = 286.2V 

 

 

 

 

 


