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1.0 GENERAL DESCRIPTION AND FEATURES

The SB7 battery charger is designed to float or equalize standby batteries. The SB7 battery charger uses
digital SCR phase control for optimized and customizable settings. The HMI display, output relays and LEDs
provide users with all pertinent information regarding the battery charger operation.

2.0 TECHNICAL DATA

TABLE 1: TECHNICAL DATA
REGULATION* <0.5% voltage / current regulation
VOLTAGE RIPPLE < 1% Voltage Ripple
TEMPERATURE RATING -25to +40 °C
POWER FACTOR 0.75 to 0.95 (dependent on rating, voltage range and load)
EFFICIENCY 82% to 93% (dependent on rating, voltage range and load)
MEASUREMENT ACCURACY 0.5%
DC HI-POT DC (1000 Volts + 2x DC Rating)
AC HI-POT AC (1000 Volts + 2x AC Rating)
ALARM RELAY RATING Form-C Relays (2A @ 240Vac) (2A @ 24VDC)
(0.4A @ 120VDC)

*Voltage/current regulation is maintained within 0.5% for 125VDC chargers, lower-voltage chargers may regulate at a higher percentage.

RIC Electronics Ltd., #307 — 6741 Cariboo Road, Burnaby, B.C. V3N 4A3
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3.0

INSTALLATION AND SAFETY INSTRUCTIONS

Before installation of the SB7 battery charger unit, inspect the unit for any visible shipping damages as well
as confirm the name plate ratings on the unit with system requirements. When installing the unit in its pre-
assigned location, leave adequate space for cooling. For relay rack cabinets, minimum of one rack space is
required below and above each unit for proper ventilation.

SAVE THESE INSTRUCTIONS

10.

11.
12.
13.
14.
15.

16.
17.

This manual contains important safety and operating instructions.
Before installations of connections to the SB7 battery charger, review all instruction manuals and
cautionary markings on the SB7 battery charger, the battery and the equipment that is connected
to the battery.
Working in the vicinity of lead-acid battery is dangerous. Batteries generate explosive gases during
normal battery operation. For this reason, it is the utmost importance that each time before using
your charger, you read and follow the instructions provided exactly.
Never smoke or allow an open spark or flame in the vicinity of the battery.
Use charger for charging Lead-Acid, VLA(Flooded), VRLA or Ni-Cd Batteries. Charger is not intended
to supply power to a lithium-ion battery pack.
Never charge a frozen battery.
Caution: a battery can present a risk of electrical shock, burn from high short-circuit current, fire, or
explosion from vented gases.
Proper disposal of batteries is required. Refer to your local codes for disposal requirements.
Caution: charge only Lead-Acid, VLA(Flooded), VRLA or Ni-Cd type batteries. Other types of
batteries may burst causing personal injury and damage.
DANGER: Risk of electrical shock. Do not touch un-insulated portion of the output connector or un-
insulated battery terminal.
Terminal Wires: Use wire suitable for at least 75 degree Celsius.
Unit to be installed in an environment up to 40 Celsius ambient.
Do not operate charger in a closed-in area or restrict ventilation in any way.
Unit is to be installed by an authorized technician.
Unit to be installed standing vertically. The unit must be installed vertically to ensure proper heat
dissipation.
Units greater than 200VDC output are to be used in a controlled environment.
Seismic Rated Enclosures:

a. Seismic Rating: High (IEEE-693-2005 Annex L)

b. Use minimum 0.5” Bolt for seismic anchoring.

c. All six mounting holes are required to be secured to floor.

RIC Electronics Ltd., #307 — 6741 Cariboo Road, Burnaby, B.C. V3N 4A3
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3.1 STORAGE

1. Temperature: -25 to +40 degrees Celsius (recommend 25 degrees Celsius)
2. Humidity: 0 to 95%, non-condensing
3. Battery Storage: Please refer to battery’s instruction manual for storage requirements. This is

important in order to maintain warranty.

3.2 AC CONNECTION

Ensure that the transformer primary (T1) is connected to the closest input voltage tap that is being
connected to the battery charger.

SINGLE PHASE: Switch the AC circuit breaker to the off position and connect AC input to terminals marked
L1, N for 120 VAC input or terminals marked L1, L2 for 208-240 VAC input.

THREE PHASE: Switch the AC circuit breaker to the off position and connect AC input to terminals marked
L1, L2, and L3.

Warning: Ensure that input voltage connected agrees with the nameplate rating.

TABLE 2: INPUT VOLTAGE RANGE

AB (1PH) MODEL (120/208/240V)

120V 208V 240V

Acceptable Input 115/120V 208V 230/240V

DE (1PH) / GH (3PH) MODEL (480/600V)

480V 600V
High Input 500V 620V
Nominal Input 480V 600V
Low Input 460V 580V
F (3PH) MODEL (208/230/240V)
208V 230V 240V
Acceptable Input 208V 230V 240V

3.3 DC CONNECTION

Connect the positive and negative DC charge leads to the positive (+) and negative (-) DC output terminals
respectively, carefully observing polarity. Make sure that the wires connected are sized for the output
current of the charger and the distance to the batteries.

RIC Electronics Ltd., #307 — 6741 Cariboo Road, Burnaby, B.C. V3N 4A3
Phone: 604-549-9350  Fax: 604-549-9335
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4.0 MODEL NAMING

\_' R
(Redundant
|1 (Standard — NEMA 1)
12 (NEMA 12)
AB (120 /208 / 240 VAC Single Phase)
DE (480 / 600 VAC Single Phase)
F (208 /230 /240 VAC Three Phase)
GH (480 / 600 VAC Three Phase)
» ... AMPS
» 24 /48 /120 /240 VOLT DC

Figure 1: SB7 Model Naming
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5.0 DISPLAY AND USER I/O

The vacuum fluorescent display (VFD) displays battery charger information including voltage, current, alarm
status, and user adjustable settings. The left side of the VFD displays voltage and current readings marked as
‘V:" and ‘A’. The right side of the VFD displays user adjustable settings above and alarm status below.

Figure 2 shows front label of the SB7 battery charger including the physical locations of the MOD/ENT, UP,
DOWN, FLT/EQU and SILENCE buttons, VFD display and green and red LEDs.

WWW.RICELECTRONICS.COM

AC
INPUT

SB7 - BATTERY CHARGER

FLT_V:
138.0V

ALARMS:

NONE

138.0

10.

K
Lo

@ @ o) B
-PRESSAORY TO SCROLL PARAMETER
w @ LIST, PRESS MOD/ENT TO CHANGE/SAVE
- PRESS FLT/EQU - TOGGLE FLOAT/
TIMED EQUALIZE
RECTIFIER
DC COMMON
Py OLESJT ALARM
SJE ) SILENCE
FAULT FAULT ol

+
—

ONONONO,

(K

5.1

There are 2 display routines:

Figure 2: SB7 Front Label

DISPLAY ROUTINES

1. Display Registers/Alarms: The VFD displays volt/amps information on the left side of the display
and register/alarm information on the right side of the display. The VFD will be in this routine if
there are any alarms or the operator is adjusting / monitoring a register.

2. Display Normal: The VFD displays only volt and amps information in a larger font, if there are no
alarms and no buttons have been pressed for the last 60 seconds.

RIC Electronics Ltd., #307 — 6741 Cariboo Road, Burnaby, B.C. V3N 4A3

Phone: 604-549-9350
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6.0 ADJUSTABLE SETTINGS

The SB7 battery charger’s output and alarm settings are adjustable through the VFD using the 4 button.

Figure 3 show the menu structure and the setting register of each of the 9 setting group

6.1 REGISTER MODIFICATION / NAVIGATION

1. Inthe main menu, press or hold the Up or Down button to circulate through the 9 setting groups.

N

Press the MOD/ENT button to enter a setting group.

3. Inthe sub-menu of a setting group, press or hold the UP or Down button to circulate through all
the setting registers. Notice the setting values are shown below the setting register names.

4. For setting registers that can be modified, after pressing the MOD/ENT button, the value under the
setting register name will blink. If the setting register is read only, the value will not blink. Note that
if password protection is enabled and the password has not been entered prior to modifying a
setting register, the display will automatically show the password entry screen.

5.  When the setting value is blinking, press or holds the Up or Down button to adjust the value. The
values are limited by the register bounds.

6. Press the MOD/ENT button to save the updated value. Note that any changes are discarded if the
MOD/ENT button is not pressed after 24 seconds.

7. Toreturn to main menu, press or hold the Up or Down button until “MAIN MENU” is displayed on
the right side of the screen. Press MOD/ENT button to return to main menu.

TABLE 3: DISPLAY MAIN MENU LAYOUT

REGISTER DEFINITION

MONITORING Battery charger read only registers. See TABLE 4 for details.

FLT/EQU SET Battery charger standby mode registers. See TABLE 5 for details.

HDWR_CONFIG Battery charger hardware configuration registers. See TABLE 6 for details.

BATTERY_REG Battery charger, battery configuration registers. See TABLE 7 for details.

ALARMS_SET Battery charger alarm setup. See TABLE 8 for details.

TEMPERATURE Battery charger temperature related registers. See TABLE 9 for details.

COMMS Battery charger Modbus RTU and TCP setup. See TABLE 10 for details.

TIME / LOGS Battery charger Time configuration and Alarm Log. See TABLE 11 for details.

PASSWORD Battery charger password register. If password is configured, Operator will have to
enter password into this register before being allowed to adjust any parameters.

EX DEV MON External Device Settings (Modbus TCP polling). See TABLE 12 for details.

RIC Electronics Ltd., #307 — 6741 Cariboo Road, Burnaby, B.C. V3N 4A3
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/ MONITORING
PRESS *MAIN M

~

ENU ™)
MOD/ENT *RUN_TIME_S
*RUN_TIME_T
*TX_TMP
e | s
*EXT! li‘I'MP up
*CHGR_TMP = OR
*GNDFLT_mA DOWN
*BAT_TEST_T
:::;-& M PRESS
’BA]ZV - up
FLT/EQU SET b o
*EQU_T_R DOWI
PRESS I—_>> *MAIN MENU *CHGR_V - EX DEV MON
MOD/ENT *SLOPE_V PRESS *MAIN MENU
*EQU_DAY MOD/ENT
*EQU_INIT_D PRESS *EX_DEV IP4 upP
*EQU_INIT_V up *EX_DEV IP3
*EQU_T OR DEPENDS ON DEVICE *EX_DEV IP2 OR
*CURRENT_LMT DOWN FOR MX INVERT1/3: *EX_DEV IP1 DOWN
*EQU_V *MX_MINOR *EX DEVICE
ATV *MX_MAJOR
*CHGR_MODE *MX_SBS
*MX_PHASE_S
PRESS *MX_MBS
UP OR *MX_UTL_FAIL
*MX_INV_FAIL
*MX_INV_PRI PASSWORD
HDWR_CONFIG e PRESS *
Im‘ﬁu‘ﬁ" MoDyeNT PRESS_ENT
PRESS *MAIN MENU VX UTL F
MOD/ENT THMLFw *MX_INV_A
*CNTRL_FW# MXINV Y up
*PASSWORD_C VX UTL A OR
*LANGUAGE MX_UTLV DOWN
*CHGR_SHUNT X BAT
*LED_TEST MX_BAT_A TIME/LOG
D *MX_BAT_V
'ggﬁ“;m woa PRESS *MAIN MENU
i) MOD/ENT *RUN_S_RST
*COM_ALM_WD3 *RUN_T_RST PRESS
*COM_ALM_WD2 *ALM_LOG_CLR up
*COM_ALM_WD1 *ALM_LOG OR
*AUX4_SET c
_ PRE! *TIME
*AUX3_SET SS *DATE POWN
*AUX2_SET L. UP
*AUX1_SET OR A
*LEDa_SET DOWN PRESS
*LED3_SET up
*LED2_SET OR
*LED1_SET ‘ '
*R_INTR_SET DOWN
*EN_MTR_EN COMMS
*RELAY9_SET
*RELAYS_SET PRESS *MAIN MENU
*RELAY7_SET MOD/ENT *COMMS_WRE
*RELAY6_SET *TCP_GW4
*RELAYS_SET *TCP_GW3
*RELAY4_SET *TCP_GW2
*RELAY3_SET *TCP_GW1
*RELAY2_SET *TCP_NMa
*RELAY1_SET *TCP_NM3 PRESS
*TCP_NM2
*TCP_NM1 up
*TCP_IP4 = OR
*TCP_IP3 DOWN
*TCP_IP2
BATTERY_REG *TCP_IP1
PRESS *MAIN MENU Rsasz BR
MOD/ENT *BAT_TEST_V Re232_PAR
*BAT_TEST PRESS " :i:;:*:: o
*AUTO_SLOPE up +RSasS_PAR
*BAT_A_LMT OR *Rs485_ADD
*BAT_SHUNT DOWN -
*BAT_M_AL_D _
*BAT_M_AL_V PRESS
up 4
OR
ALARMS_SET
/ - - \ oown ¥V
PRESS *MAIN MENU PRESS
MOD/ENT *HI_RIPPLE up TEMPERATURE
*GNDFLT_mA_D OR
*GNDFLT_mA_S DOWN PRESS *MAIN MENU
*AC_FAIL_D PRESS MOD/ENT *TMP_COMP
*AC_FAIL P *TMP_HYST
+SHOUNT TR R u *TX_CONTROL
- TR I OR *EXT3_TMP_L
SHUNT_TR_D _TMP._
*SHUNT_TR_V ™ DOWN *EXT3_TMP_H PRESS
+10_V2 REF *EXT2_TMP_L up
+OV2_D *EXT2_TMP_H OR
"oy (EXTLTMP_L DOWN
*LO_V_REF EXT1_TMP_H
oV D *CHGR_TMP_L
VD *CHGR_TMP_H
k *HI_V /

Figure 3: HMI Main Menu Structure
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« MAIN MENU « MAIN MENU « MAIN MENU « MAIN MENU + MAIN MENU
« RUN_TIME_S « SLOPE_V o HMI_FwW# « BAT_Ah_RES « HI_RIPPLE
« RUN_TIME_T « EQU_DAY « CNTRL_FW# « BAT_Ah_% + GNDFLT_mA_D
« TX_TMP « EQU_INIT_D « PASSWORD_C « BAT_Ah + GNDFLT_mA_S
« EXT3_TMP « EQU_INIT_V  LANGUAGE  BAT_TEST_V « AC_FAIL_D
« EXT2_TMP « EQU_T  CHGR_SHUNT « BAT_TEST « AC_FAIL
« EXTL_TMP  CURRENT_LMT « LED_TEST + AUTO_SLOPE « SHUNT_TR_R
« CHGR_TMP < EQU_V « BUZZER « BAT_A_LMT « SHUNT_TR_D
« GNDFLT_mA « FLT.V * COM_ALM_WD4 | | BAT_SHUNT  SHUNT_TR_V
© BAT_TEST_ « CHGR_MODE « COM_ALM_WD3 | | BAT_M_AL_D « LO_V2_REF
« BAT_A « COM_ALM_WD2 | | BAT_M_ALV +L0_V2.D
« BAT_M_V * COM_ALM_WD1 . LO_V2
« BAT.V « AUX4_SET « LO_V_REF
« EQU_DAY_R « AUX3_SET +LO_V_D
« EQU_T_ o AUX2_SET .oV
« CHGR_V o AUX1_SET « HILV_D
« LED4_SET « HILV
o LED3_SET
o LED2_SET
« LED1_SET
 R_INTR_SET
« EN_MTR_EN
« RELAY9_SET
« RELAY8_SET
« RELAY7_SET
« RELAY6_SET
« RELAYS_SET
« RELAY4_SET
« RELAY3_SET
« RELAY2_SET
« RELAY1_SET
TEMPERATURE COMMS TIME / LOG EX DEV MON I
© MAINMENU ||« MAINMENU ||« MAINMENU ||« MAIN MENU
« TMP_COMP « COMMS_WRE « RUN_S_RST « MX_MINOR
« TMP_HYST « TCP_GW4 « RUN_T_RST + MX_MAJOR
« TX_CONTROL « TCP_GW3 + ALM_LOG_CLR « MX_SBS
« EXT3_TMP_L  TCP_GW2 + ALM_LOG  MX_PHASE_S
« EXT3_TMP_H « TCP_GW1 « TIME « MX_MBS
© EXT2_TMP_L « TCP_NM4 « DATE « MX_UTL_FAIL
« EXT2_TMP_H  TCP_NM3 « MX_INV_FAIL
« EXT1_TMP_L « TCP_NM2 o MX_INV_PRI
« EXT1_TMP_H « TCP_NM1 « MX_SCR_TMP
« CHGR_TMP_L « TCP_IP4 « MX_OUT_\
« CHGR_TMP_H « TCP_IP3 o MX_INV_F
« TCP_IP2 o MX_UTL_F
« TCP_IP1 o MX_INV_A
« RS232_BR o MX_INV_V
« RS232_PAR o MX_UTL_A
« RS232_ADD o MX_UTL_V
« RS485_BR « MX_BAT_A
« RS485_PAR « MX_BAT_V
« RS485_ADD « EX_DEVIP4
« EX_DEVIP3
« EX_DEV P2
« EX_DEVIP1
« EX DEVICE

Figure 4: HMI Sub-Menu Structure

Note: For EX DEV MON, the above example is for an EX DEVICE setting of “MX INVERT1” and “MX INVERT3".
If EX DEVICE is set to “NONE”, then all other settings/parameters are hidden. Please see section 10.0
EXTERNAL DEVICE MONITORING - MODBUS TCP for more information on supported devices and full menu
tables for each device.
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TABLE 4: MONITORING MENU LAYOUT

REGISTER DESCRIPTION 24VDC | 48VDC | 120vDC
MAIN MENU Press MOD/ENT button to return to main menu PRESS MOD/ENT Button
structure.
CHGR_V Charger output voltage before blocking diode. Read Only (Volts)
See Notel.
EQU_T_R Time remaining for equalize mode Read Only (Hrs)
EQU_DAY_R Days remaining in auto equalize day timer Read Only (Days)
BAT_V Battery voltage reading. See Notel. Read Only (Volts)
BAT_M_V Battery midpoint voltage reading. See Notel. Read Only (Volts)
BAT_A Battery Amps reading. See Notel. Read Only (Amps)
BAT_TEST_T Time elapsed for battery test mode Read Only (Hrs)
GNDFLT_mA Ground fault mA reading. Read Only (mA)
CHGR_TMP SB7 Control card temperature reading. See Read Only (°C)
Notel.
EXT1_TMP External 1 temperature reading. See Notel. Read Only (°C)
EXT2_TMP External 2 temperature reading. See Notel. Read Only (°C)
EXT3_TMP External 3 temperature reading. See Notel. Read Only (°C)
TX_TMP Transformer temperature reading. See Notel. Read Only (°C)
RUN_TIME_T Runtime total Read Only
RUN_TIME_S Runtime start (since power-up) Read Only

Note 1: For 12Pulse units these registers will be repeated for individual 6 pulse rectifiers. For example
CHGR_V will display as 1_CHGR_V for the first 6 pulse rectifier and 2_CHGR_V for the second 6 pulse

rectifier.

TABLE 5: FLOAT / EQUALIZE SET MENU

REGISTER DESCRIPTION 24VDC | 48VDC | 120VDC
MAIN MENU Press MOD/ENT button to return to PRESS MOD/ENT Button

main menu structure.
CHGR_MODE SB7 charger mode. (Default: Read Only

Standby)
FLT_V Float voltage 1-30V 1-60V 1-150V
EQU_V Equalize voltage 1-30V 1-60V 1-150V
CURRENT_LMT Battery charger current limit See Charger Rating x 110%
EQU_T Time setting for equalize mode 0-96 Hrs
EQU_INIT_V Auto equalize initiate voltage 1-35V/DIS* | 1-65V/DIS* | 1-155V/DIS*
EQU_INIT_D Time delay for auto equalize initiate 0 - 30 minutes
EQU_DAY Auto equalize day timer 0 - 30 days (0 = Disabled)
SLOPE_V Slope Voltage (-2.5)-25v | (-5)-5v | (-12)-12v

*Note: Register can be set to “Disable”.

TABLE 6: HARDWARE CONFIG MENU
REGISTER DESCRIPTION 24VDC | 48VDC | 120VDC
MAIN MENU Press MOD/ENT button to return to PRESS MOD/ENT Button

main menu structure.
RELAY1_SET Relay 1 setting See TABLE 13: Relay and LED Assignment
RELAY2_SET Relay 2 setting See TABLE 13: Relay and LED Assignment
RELAY3_SET Relay 3 setting See TABLE 13: Relay and LED Assignment
RELAY4_SET Relay 4 setting See TABLE 13: Relay and LED Assignment
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RELAY5_SET Relay 5 setting See TABLE 13: Relay and LED Assignment
RELAY6_SET Relay 6 setting See TABLE 13: Relay and LED Assignment
RELAY7_SET Relay 7 setting See TABLE 13: Relay and LED Assignment
RELAY8_SET Relay 8 setting See TABLE 13: Relay and LED Assignment
RELAY9_SET Relay 9 setting See TABLE 13: Relay and LED Assignment
EN_MTR_EN Acuvim AC Monitoring Disabled — Enabled
R_INTR_SET Relay Internal setting See TABLE 13: Relay and LED Assignment
LED1_SET Spare LED1 setting (green) See TABLE 13: Relay and LED Assignment
LED2_SET Spare LED2 setting (green) See TABLE 13: Relay and LED Assignment
LED3_SET Spare LED3 setting (red) See TABLE 13: Relay and LED Assignment
LED4_SET Spare LED4 setting(red) See TABLE 13: Relay and LED Assignment
AUX1_SET Auxiliary input 1 setting Disabled — AC Breaker — DC Breaker — Battery
AUX2_SET Auxiliary input 2 setting Breaker — Auto/Manual — Alarm A — Charger
AUX3_SET Auxiliary input 3 setting Inhibit — External Equalize
AUX4_SET Auxiliary input 4 setting

COM_ALM_WD1

Common alarm setting word1

0—-16383 See Section 8.1.7

COM_ALM_WD2

Common alarm setting word2

0 - 32767 See Section 8.1.7

COM_ALM_WD3

Common alarm setting word3

0 — 6 See Section 8.1.7

COM_ALM_WD4

Common alarm setting word4

0 See Section 8.1.7

BUZZER Audible buzzer for common alarm Disabled — Enabled
LED_TEST LED test routine enable Disabled — Enabled
CHGR_SHUNT Charger shunt Read Only (Amps)
LANGUAGE Display Language English *French future development
PASSWORD_C Change Password Disabled — 0001- 9999
CNTRL_FW# Control card firmware revision # Read Only
HMI_FW# Display card firmware revision # Read Only
TABLE 7: BATTERY REGISTERS MENU
REGISTER DESCRIPTION 24vpc | 48vDpc | 120vDC
MAIN MENU Press MOD/ENT button to return to PRESS MOD/ENT Button
main menu structure.
BAT_M_AL_V Battery midpoint voltage alarm 1-155V *DIS
BAT_M_AL_D Time delay for battery midpoint 0—30 seconds
voltage alarm
BAT_SHUNT Battery shunt 10 - 500 Amps
BAT_A_LMT Battery current limit 10 — Battery Shunt
AUTO_SLOPE Auto slope calculation Disabled — Enabled
BAT_TEST Battery test mode Disabled — Enabled
BAT_TEST_V Voltage setting for battery test 1-35Vv 1-65V 1-155V
mode
BAT_Ah Battery Amp Hour Rating Disabled — 10000 Ah
BAT_Ah_% Battery Amp Hour Percentage Read Only (%)
Remaining
BAT_Ah_RES Battery Amp Hour Reset to 100% Disabled — Enabled
TABLE 8: ALARMS SETTING MENU
REGISTER DESCRIPTION 24vpc | 48vDCc | 120vDC
MAIN MENU Press MOD/ENT button to return to PRESS MOD/ENT Button

main menu structure.
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HI_V High voltage alarm 1-35V *DIs | 1-65V *DIS | 1-155V *DIS

HI_V_D Time delay for high voltage alarm 0 —30 seconds

LoV Low voltage 1 alarm 1-35V *DIs | 1-65V *DIS | 1-155V *DIS

LO_V_D Time delay for low voltage 1 alarm 0 —30 seconds

LO_V_REF Low voltage alarm 1 reference Battery Charger — Remote battery

LO_V2 Low voltage 2 alarm 1-35V *DIS | 1-65V *DIS | 1-155V *DIS

LO_V2_D Time delay for low voltage 2 alarm 0 - 30 seconds

LO_V2_REF Low voltage 2 alarm reference Battery Charger — Remote battery

SHUNT_TR_V Shunt trip alarm 1-35V *DIS | 1-65V *DIS | 1-155V *DIS

SHUNT_TR_D Time delay for shunt trip alarm 0 —30 seconds

SHUNT_TR_R Shunt trip reset setting Latched ON — Shunt Trip — Float — Equalize —
Low Voltage — High Voltage

AC_FAIL AC Fail Enable Disabled - Enabled

AC_FAIL_D Time delay for AC Fail alarm 0 - 30 seconds

GNDFLT_mA_S Ground fault mA alarm set-point 2 —-10 mA *DIS

GNDFLT_mA_D Time delay for ground fault alarm 0 - 30 seconds

HI_RIPPLE High DC Ripple Voltage Alarm Disabled — 5%

Settings.

TABLE 9: TEMPERATURE CONFIGURATION MENU

REGISTER DESCRIPTION 24VDC | 48VDC | 120vVDC
MAIN MENU Press MOD/ENT button to return to main menu PRESS MOD/ENT Button
structure.
CHGR_TMP_H SB7 Control card high temperature alarm -40 - +80 °C *DIS
CHGR_TMP_L SB7 Control card low temperature alarm -40 - +80 °C *DIS
EXT1_TMP_H External 1 high temperature alarm -40 - +80 °C *DIS
EXT1_TMP_L External 1 low temperature alarm -40 - +80 °C *DIS
EXT2_TMP_H External 2 high temperature alarm -40 - +80 °C *DIS
EXT2_TMP_L External 2 low temperature alarm -40 - +80 °C *DIS
EXT3_TMP_H External 3 high temperature alarm -40 - +80 °C *DIS
EXT3_TMP_L External 3 low temperature alarm -40 - +80 °C *DIS
TX_CONTROL Transformer temperature control *Future Disabled — Enabled
development
TMP_HYST Temperature hysteresis for temperature 2-5°C
alarms
TMP_COMP Battery Temperature compensation mV per °C 0- 1000 (mV)

TABLE 10: COMMUNICATION MENU

REGISTER DESCRIPTION 24VDC | 48VDC | 120vDC
MAIN MENU Press MOD/ENT button to return to main menu PRESS MOD/ENT Button
structure.
RS485_ADD RS485 Modbus Address 1-255
RS485_PAR RS485 Modbus Parity None-Even-Odd
RS485_BR RS485 Modbus Baud Rate 2400-4800-9600-19200
RS232_ADD RS232 Modbus Address 1-255
RS232_PAR RS232 Modbus Parity None-Even-Odd
RS232_BR RS232 Modbus Baud Rate 2400-4800-9600-19200
TCP_IP1 TCP Modbus IP Address 1 XXX.---.---.--- 0-255
TCP_IP2 TCP Modbus IP Address 2 --- XXX.---.--- 0-255
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TCP_IP3 TCP Modbus IP Address 3 ---.--- XXX.--- 0-255
TCP_IP4 TCP Modbus IP Address 4 ---.---.--- XXX 0-255
TCP_NM1 TCP Modbus Netmask Address1 XXX.---.---.--- 0-255
TCP_NM2 TCP Modbus Netmask Address2 --- XXX.---.--- 0-255
TCP_NM3 TCP Modbus Netmask Address3 ---.--- XXX.--- 0-255
TCP_NM4 TCP Modbus Netmask Address4 ---.---.--- XXX 0-255
TCP_GW1 TCP Modbus Gateway Address 1 XXX.---.---.--- 0-255
TCP_GW2 TCP Modbus Gateway Address 2 ---.XXX.---.--- 0-255
TCP_GW3 TCP Modbus Gateway Address 3 ---.--- XXX.--- 0-255
TCP_GW4 TCP Modbus Gateway Address 4 ---.---.--- XXX 0-255
COMMS_WRE Communication ports Write Enable Disabled — Enabled

TABLE 11: TIME / ALARM LOG MENU

REGISTER DESCRIPTION 24VDC | 48VDC | 120VDC
MAIN MENU Press MOD/ENT button to return to PRESS MOD/ENT Button

main menu structure.
DATE Battery charger date Month / Date / Year
TIME Battery charger time Hour:Min:Sec (24HR Clock)
ALM_LOG Alarm Log Read Only
ALM_LOG_CLR | Alarm Log Clear Disabled — Enabled
RUN_T_RST Runtime total reset Disabled — Enabled
RUN_S_RST Runtime start reset Disabled — Enabled

TABLE 12: EXTERNAL DEVICE MONITORING MENU (MODBUS TCP)

REGISTER DESCRIPTION DEVICE SETTING
MAIN MENU Press MOD/ENT button to return to main menu structure. ALL

EX DEVICE Selects the Device to monitor, or none at all. (None disables polling) ALL

EX_DEV IP1 External Device Modbus TCP IP Address 1 XXX.---.---.--- ANY BUT ‘NONFE’
EX_DEV IP2 External Device Modbus TCP IP Address 2 --- XXX.---.--- ANY BUT ‘NONE’
EX_DEV IP3 External Device Modbus TCP IP Address 3 ---.--- XXX.--- ANY BUT ‘NONFE’
EX_DEV IP4 External Device Modbus TCP IP Address 4 ---.---.--- XXX ANY BUT ‘NONE’
MX_BAT_V MX battery voltage (XXX.X) MX INVERT(1/3)
MX_BAT_A MX battery current (XXXX) MX INVERT(1/3)
MX_UTL_V MX utility voltage (XXXX) or per phase (XXX-XXX-XXX) MX INVERT(1/3)
MX_UTL_A MX utility current (XXXX) or per phase (XXX-XXX-XXX) MX INVERT(1/3)
MX_INV_V MX inverter voltage (XXXX) or per phase (XXX-XXX-XXX) MX INVERT(1/3)
MX_INV_A MX inverter current (XXXX) or per phase (XXX-XXX-XXX) MX INVERT(1/3)
MX_UTL_F MX utility frequency (XXXX) or per phase (XXX-XXX-XXX) MX INVERT(1/3)
MX_INV_F MX inverter frequency (XXXX) or per phase (XXX-XXX-XXX) MX INVERT(1/3)
MX_OUT_V MX output voltage (XXXX) or per phase (XXX-XXX-XXX) MX INVERT(1/3)
MX_SCR_TMP | MX SCR temperature (XXXX) or per phase (XXX-XXX-XXX) MX INVERT(1/3)
MX_INV_PRI MX output primary selection (Utility/Inverter) (3 phases are ANDed) | MX INVERT(1/3)
MX_INV_FAIL | MX Inverter Source Failure/Good (3 phases are ANDed) MX INVERT(1/3)
MX_UTL_FAIL | MX Utility Source Failure/Good (3 phases are ANDed) MX INVERT(1/3)
MX_MBS MX Maintenance Bypass Indicator (Bypass/Inverter) (3 phases are MX INVERT(1/3)

ANDed)

MX_PHASE_S | MX Inverter to Utility Phase Sync Failure/Locked MX INVERT(1/3)
MX_SBS MX Static Bypass Indicator (Utility/ Inverter) (3 phases are ANDed) MX INVERT(1/3)
MX_MAIJOR MX Inverter Major Alarm MX INVERT(1/3)
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MX_MINOR

| MX Inverter Minor Alarm

MX INVERT(1/3) |

TABLE 13: RELAY / LED ASSIGNMENT OPTIONS

RELAY / LED DEFINITION RELAY / LED DEFINITION
ASSIGNMENT ASSIGNMENT
DISABLED Relay disabled CHGR_TMP_H Charger Control Card temperature high
EQUALIZE Battery equalize mode | CHGR_TMP_L Charger Control Card temperature low
LO_BATT_V1 Low battery voltage 1 EXT1_TMP_H External 1 temperature high
LO_BATT_V2 Low battery voltage 2 EXT1_TMP_L External 1 temperature low
HI_BAT_V High battery voltage EXT2_TMP_H External 2 temperature high
AC_FAIL AC failure / loss EXT2_TMP_L External 2 temperature low
RECT_FAIL Rectifier failure EXT3_TMP_H External 3 temperature high
COMMON_ALM | Common alarm EXT3_TMP_L External 3 temperature low
GND_FLT Ground fault TX_TMP_H Transformer temperature high
P_GND_FLT Positive ground fault HI_RIPPLE High DC Ripple Voltage alarm
N_GND_FLT Negative ground fault AUX1_ALARM Auxiliary input 1 alarm
CHGR_OVLD Charger overload AUX2_ALARM Auxiliary input 2 alarm
SHUNT_TRIP Shunt trip AUX3_ALARM Auxiliary input 3 alarm
MOTV_FAULT Motive charge fail AUX4_ALARM Auxiliary input 4 alarm
BAT_TEST Battery test mode EX_COM_ERROR | Error communicating with external
device
BAT_MID Battery midpoint alarm
EX_ALARM1 - Defined different on different external devices. Refer to section 10.0 EXTERNAL
EX_ALARM18 DEVICE MONITORING - MODBUS TCP for further information.
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7.0 OPERATION AND CONTROL

The SB7 battery charger provides float and equalize for standby battery systems. The battery charger
incorporates float battery charging, equalize battery charging, timed equalize charge, 30 day equalize
charge, current limit control, short circuit detection and battery temperature compensation.

The battery charger incorporates a Control card and a HMI display card. The battery charger can be
operational without an HMI card as the Control card saves all the relevant battery charging settings into its
memory.

7.1 FLOAT MODE

On startup the battery charger starts in float mode. The float voltage is controlled through the float voltage
register (FLT_V). The battery charger incorporates a soft start with a set-point ramping voltage of 7 volts per
second. Refer to the battery manufacturer for appropriate float voltage settings.

7.2 EQUALIZE MODE

Equalize mode is a short term and timed overcharge of the batteries to a higher voltage than float voltage.
Equalize charge is recommended for extending battery life time. Refer to the battery manufacturer for
appropriate equalize voltage settings and time settings. The Equalize voltage (EQU_V) register and the
Equalize time (EQU_T) register should be adjusted to the desired values. The equalize time remaining
(EQU_T_R) register shows the time remaining in the equalize mode. The battery charger will enter equalize
charge under six conditions.

i Equalize mode initiated by pressing the FLT/EQU button. The battery charger must be in float
mode.

ii. Equalize mode initiated by RS485 communication by writing ‘1’ to register 40109

iii. Equalize mode initiated on start-up: Output voltage below auto equalize initiate voltage
(EQU_INIT_V) for longer than auto equalize time delay (EQU_INIT_D) minutes on startup. Can
be disabled by setting register (EQU_INIT_V) to “DISABLED”.

iv. Equalize mode initiated after an AC Failure: Output voltage below auto equalize initiate voltage
(EQU_INIT_V) for longer than auto equalize time delay (EQU_INIT_D) minutes after recovering
from an AC failure. Can be disabled by setting register (EQU_INIT_V) to “DISABLED".

V. The charger’s auto equalize day timer (EQU_DAY) has expired. The auto equalize day timer
setting can be changed through the (EQU_DAY) register. (The EQU_DAY_R) timer is reset if the
charger enters any Equalize mode). The EQU_DAY_R register displays the number of days
remaining in the equalize day timer. Can be disabled by setting (EQU_DAY) to “0 DY”

Vi Redundant Chargers: Digital input will be programmed for equalize such that if one battery
charger enters equalize mode the other battery charger will be toggled into equalize mode.
auxiliary input 1 setting (AUX1_SET) will be set to external equalize “EXT_EQU” and the relay
internal setting (R_INTR_SET) will be set to equalize “EQUALIZE”

Note that the equalize timer will stop counting during an AC failure and resume counting after it recovers
from an AC failure. If during the AC failure, the low battery voltage alarm is initiated, the equalize timer
(EQU_T_R) will reset to the equalize time register (EQU_T) and the battery charger will perform a full
equalize (EQ_T) after it recovers from the AC failure.
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7.3 CURRENT LIMIT

The battery charger current limit is controlled by register CURRENT_LMT. If the battery charger senses an
output current higher than the current limit register, the battery charger will decrease its output DC voltage
until the output current is at the current limit register.

If the battery charger senses a short circuit condition (output current more than 250% of charger rating), the
output DC voltage will go to zero. The battery charger then will then ramp up its output voltage from zero
until the output current reaches the charger current limit setting.

If the battery charger senses still senses a short circuit, the battery charger will maintain the output current
limit for 20 seconds and will inhibit for 60 seconds, the battery charger will continue this pattern until the
short circuit is removed.

The battery charger will be inhibited if it senses an output current higher than 250% of the battery charger
shunt value indicating a short circuit. The battery charger will remain inhibited for 60 seconds after which
the battery charger will re-attempt to increase its output voltage. The battery charger will ramp its output
voltage into the short circuit such that the output current is in control. If the battery charger senses
continued short circuit it will inhibit after 20 seconds. This battery charger will follow this pattern until the
short circuit is removed.

7.4 SLOPE

The battery charger can compensate for cable line loss for the connection between the battery charger and
the batteries through the (SLOPE_V) register. A positive slope voltage will force the output DC voltage at the
battery charger to a higher voltage based on the percentage of output current. For Example: With a 138 Volt
float, a line loss of 3 volts is measured from battery charger to batteries at full output current. A positive of
slope of 3.0V is entered into the SLOPE_V register. The battery charger will increase its output voltage based
on the percentage of charger current such that 138.0 Volts is maintained at the batteries as shown in Figure
5. The following figure illustrates the battery voltage with no slope, the battery voltage with slope and the
battery charger voltage with slope.

OUTPUT SLOPE +3.0V
142 BATTERY
t-',, 141 TERMINAL
E 140 VOLTAGE WITH
] NO SLOPE
g 139
BATTERY
g 138 TERMINAL
= 137 VOLTAGE WITH
2 SLOPE
= 136
) CHARGER
o 135 VOLTAGE WITH
134 T T T T 1 SLOPE
0% 20% 40% 60% 80% 100%
OUTPUT DC CURRENT MAX %

Figure 5: SB7 Positive Slope
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Note that charger output voltage will be clamped between the high voltage alarm (H/_V —2.0 V) and the low
voltage alarm (LO_V + 2.0 V). This limits the slope adjustment amount such that no false alarms will be
triggered as a result of slope adjustment. The bounds from the high / low voltage alarms are 2 volts for 120V
system and 1 volt for 24/48V systems.

Note if the float voltage or equalize voltages are set higher than the high voltage alarm set point or lower
than low voltage alarm set point, no slope adjustment will be added to the output voltage.

7.5 TEMPERATURE COMPENSATION

The SB7 battery charger battery temperature probe terminals are marked TEMP PROBE. The temperature
reading is available at register (EXT1_TMP). If no temperature probes are connected the HMI will display
“NO PROBE”. The temperature compensation algorithm improves battery life by compensating for battery
temperature change. The battery charger will adjust its output DC voltage by the temperature
compensation mV (TMP_COMP) per °C change above or below 25 °C

The default temperature compensation values are 66mV for 24V batteries, 132mV for 48V batteries and
330mV for 120V batteries. For example a battery charger with Float (FLT_V) set to 138V, temperature
compensation (TMP_COMP) set to 330mV and temperature reading (EXT1_TMP) of 35 °C, the battery
charge will reduce its output voltage to 134.7 V = 138V - (0.330 x (35-25))V

No temperature compensation is applied at 25 °C. The bounds of temperature compensation are 55°C and -
5 °C. Note that charger output voltage will be clamped between the high voltage alarm (H/_V-2.0 V) and
the low voltage alarm (LO_V + 2.0 V). This limits the temperature compensation amount such that no false
alarms will be triggered as a result of temperature compensation. The bounds from the high / low voltage
alarms are 2 volts for 120V system and 1 volt for 24/48V systems.

Note if the float voltage or equalize voltages are set higher than the high voltage alarm set point or lower
than low voltage alarm set point, no temperature compensation will be added to the output voltage.
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7.6 HIGH TEMPERATURE SHUTDOWN

The battery charger has a maximum ambient rating of 40 Celsius. The SB7 battery charger monitors the
temperature on the Control card. The control card temperature can be viewed at register charger
temperature (CHGR_TMP). If the battery charger senses an internal temperature in excess of 70 Celsius the
battery charger will attempt to protect the battery charger by reducing its output current limit.

The reduction in current limit will be such that at 70 Celsius, the output current will be allowed to be set to
100% of the current limit set point (CURRENT_LMT), but the current limit will adjusted linearly such that if
the battery charger temperature were to rise above 80 Celsius, the output current limit will be set to 0
Amps, effectively shutting down the output of the battery charger. Figure 6 illustrates a case where the
current limit is set to 100Amps and shows that the output current limit drops linearly from 70 Celsius to 80
Celsius.

PCB TEMPERATURE LIMIT

120
100 \

CURRENT 80 \

UMIT 60 \

(AMPS) 40 \ ——— CURRENTLIMIT
20
0 T T T T T T \7=

-25 -10 5 20 35 50 65 80
TEMPERATURE (CELCIUS)

Figure 6: PCB Temperature Limit
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7.7 LOAD SHARING

The SB7 battery chargers incorporate load sharing through the slope voltage register (SLOPE_V). The slope
voltage adjustment provides a linear increase / decrease in output DC voltage as the current demand of the
charger increases. Figure 7 illustrates the equalize and float voltage drops of a 138 Volt battery charger for a
slope of -3.0Volts

The load sharing capabilities of the battery chargers are incorporated through the slope voltage algorithm.
In redundant mode charger A and B will share the current requirements of the system but if one of the
chargers is out of commission the other charger will provide the full current. For example: charger A is
turned on first and is providing the full current requirements at 135 volts 100% amps. Charger B is turned on
next and it will initially provide 138 Volts (0% amps). Since charger B is at a higher voltage (potential), it will
start providing more current, hence its voltage output drops linearly. Charger A senses that its current
demand is decreasing (as charger B provides more current) then it increases its output voltage until both
charger A and B are sharing equal loads at 136.5 Volts (50% each). In this equilibrium any changes to the
current requirement of the system will be sensed by both chargers and they will both compensate their
output voltages equally.
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Figure 7: SB7 Load Sharing
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7.8 BATTERY TEST MODE

The battery test mode allows the operator to time the battery capacity at nominal load. If the battery test
mode is enabled the battery charger will stop charging the batteries and start a timer (BAT_TEST_T). The
battery charger will restart charging the batteries when the output DC voltage drops to below the battery
test voltage (BAT_TEST_V). The battery test timer will stop counting when the test is stopped. The battery
charger will maintain an output DC voltage 1 volt less than the battery test voltage in case there are no
batteries connected and the output DC voltage drops below the (BAT_TEST_V) setting rapidly.

The battery test mode is started by setting the battery test register (BAT_TEST) to “ENABLED”. The Battery
Test mode can be disabled in middle of a battery test by resetting the battery test register to “DISABLED”.
Note that the battery test timer register (BAT_TEST_T) shows the time for the last battery test until a new
battery test resets the timer back to zero. Figure 8 illustrates the output charger voltage with FLT_V =
138.0V and BAT_TEST_V = 105.0V

OUTPUT VOLTAGE BATTERY TEST
A STARTED
150
145
140
—| FLT_V=138.0V FLT_V = 138.0V
135
130
es BATTERY TEST
/ FINISHED. TIMER
120 STOPPED
115
.
110 S~
B T~ BAT_TEST_V=105.0V
47 BAT_TEST_T 4’ TIME

Figure 8: Battery Test Model
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7.9 OPTION: REMOTE BATTERY SENSING MODULE

The remote battery sensing option adds battery voltage measurement, battery current measurement,
battery current limit, midpoint alarming and auto slope calculation capabilities. The remote battery sensing
module is located on the Control card. The circuitry is electrically isolated from the rest of the battery
charger. It is recommended to protect the remote battery monitoring connections with a 1 Amp fuse. If no
battery shunt is installed and only voltage monitoring is desired, the negative of the batteries should be
connected to terminal #1 (BSH-).

TABLE 14: BATTERY MONITORING CONNECTIONS

TERMINAL # CONNECTION

1-BSH- Battery Shunt Negative (Charger side of battery shunt)
2 - BSH+ Battery Shunt Positive (Battery side of battery shunt)
3 - MID+ Battery bank midpoint connection

4 - BATT+ Battery bank positive connection

7.9.1 BATTERY VOLT AND CURRENT MONITORING

The battery voltage can be viewed at the battery voltage register (BAT_V). The battery midpoint voltage can
be viewed at the battery midpoint voltage register (BAT_M_V). The Battery current can be viewed at
register BAT_A. The battery current register will show a positive current if the batteries are getting charged
and negative current if the batteries are providing current to the load.

The battery shunt value can be adjusted through the battery shunt register (BAT_SHUNT). The battery shunt
register scales the analog readings into an appropriate current reading.

7.9.2 AUTO SLOPE CALCULATION

The line loss voltage drop between the batteries and the battery charger can be automatically measured
through the auto slope calculation register (AUTO_SLOPE).

When the auto slope calculation is enabled, the battery charger will read the difference between the
battery charger voltage and the remote battery voltage in relation to the output current. The calculated
positive slope value will be written to the slope voltage register (SLOPE_V).

Note when enabling the auto slope calculation, the charger output current should be at least half of the
charger rating. If the auto slope calculation calculates a slope voltage higher than the slope voltage
maximum, the maximum allowable slope voltage will be written to the slope voltage register. The auto
slope calculation formula is:

CHARGER CURRENT RATING
OUTPUT CURRENT

SLOPE = (CHARGER VOLT — BATTERY VOLT) X

Note: Do not use if a negative slope is desired for load sharing (redundant units).
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7.9.3 BATTERY CURRENT LIMIT

The battery charging current can be controlled through the battery current limit register (BAT_A_LMT). The
battery current limit works in conjunction with the overall current limit (CURRENT_LMT). The SB7 battery
charger will decrease its overall voltage until the battery charging current (BAT_A) is lower than the battery
current limit set-point (BAT_A_LMT).

7.9.4 BATTERY AMP HOURS

The battery amp hours remaining is calculated by monitoring the charge and discharge current into the
batteries. The circuit uses coulomb counting methodology to calculate the coulombs added and removed
from the batteries and update the battery amp hour percentage remaining.

The operator must set the battery amp hour rating of the battery at the battery amp hour register
(BAT_Ah). Note that the amp hour register must be set to the correct amp hour setting of the battery
specified at the site/plant load. The advertised amp hour of battery are typically stated at 8 hour or 24 hour
ratings. If the site/plant discharge time is lower or higher than the advertised discharge time rate, the
appropriate Amp hour must be obtained and entered into the battery amp hour register (BAT_Ah).

The battery charger calculates the battery amp hour percentage remaining (BAT_Ah%). The battery amp
hour percentage remaining is updated as the coulombs are removed or added to the battery.

The battery charger will automatically set the battery amp hour percentage remaining to 100% once the
battery voltage reading (BAT_V) is within 1.5Volts of the battery charger output voltage (CHGR_V) and the
battery amps current (BAT_A) is within +/- 3 Amps for one minute.

The operator may set the battery amp hour percentage remaining to 100% by setting the battery amp hour
reset register (BAT_Ah_RES) to Enabled. The battery charger will update the battery amp hour percentage
remaining to 100% and continue the coulombs counting methodology.

7.10 REAL TIME CLOCK

The battery charger has a real time clock with battery backup (20 year lifetime). The real time clock lithium
ion battery is located on the HMI card. The operator can view or modify the time and date by scrolling to
the date register (DATE) and the time register (TIME)

7.11 RUN TIME START AND TOTAL

The battery charger incorporates both run time since start up and a total battery charger runtime. The total
runtime can be viewed at register: (RUN_TIME_T). The total runtime is updated hourly and it saves into
memory if there is a power loss. The total runtime can be reset by setting the total runtime reset register
(RUN_T_RST) to “ENABLED”.

The runtime since power up can be viewed at register (RUN_TIME_S). This register is also updated hourly
but is not saved into the battery charger memory. The runtime since power up can be reset by setting the
start runtime reset register (RUN_S_RST) to “ENABLED”.
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7.12 ALARM LOGGING

The SB7 Battery Charger incorporates alarm data logging which saves the date and time of the alarm. The
alarm log can store up to ten alarms. The alarm log is saved into the internal EEPROM memory of the
battery charger and can also be viewed through the MODBUS communications module.

The alarm log register can be viewed by scrolling to the alarm log (ALM_LOG) register. The HMI will display
“PRS MOD/ENT” under the (ALM_LOG) register. When the MOD/ENT button is pressed the first alarm log
will be displayed. The alarm log will flash to indicate that the operator has entered the alarm log view mode.
Press the Up or Down button to scroll through the ten alarm logs. Once inside the view mode the operator
may exit the view mode by repressing the MOD/ENT button. Note that if no buttons are pressed for 20
seconds the display will time out and revert back to the standard register view mode.

The HMI will display the alarm in the right side of the VFD screen. The first line will display the alarm log
number (0-9); 0 indicates the latest alarm and 9 indicates the tenth oldest alarm. The second line will display
the alarm date, third line will display the alarm time and the fourth line will display the alarm.

The operator may clear the alarm log by setting the alarm log clear register (ALM_LOG_CLR) to “ENABLED”
this will clear the alarm log history.

Note when the battery charger first starts up, alarm logging is inhibited for the first 20 seconds. Additionally,
each time a particular alarm is saved into the alarm log history, the alarm log starts a one minute timer for
that particular alarm such that any further occurrences of that alarm are ignored and not saved into the
alarm log history (one minute). This functionality prevents a nuisance alarm from overwriting the full alarm
log history.

The common alarm, equalize mode and communication failure alarm are not stored into the alarm log
history.

7.13 PASSWORD

The SB7 Battery Charger has password protection to protect against any undesired modification of battery
charger settings. If the password protection has been set the operator will be allowed to view all the
registers of the battery charger, but if the operator attempts to modify any of the registers, the display will
automatically show the password screen (PASSWORD). The operator must enter the correct password
before the battery charger will accept any register modifications.

When the correct password has been entered the battery charger will allow for any modification of settings
for 1 hour after which point, the operator will have to re-enter the password if he or she wishes to modify
any registers. The operator may disable or change the password by modifying the password change register
(PASSWORD_C). The operator may disable (DISABLED) the password protection or set a password between
1-9999.

Note: If password has been forgotten, the operator can disable the password protection by holding the UP,
DOWN and SILENCE buttons together for 5 seconds. This will reset the password protection and set it to
disabled.
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7.14 OPTION: 12-PULSE RECTIFIER

The SB7 Battery Charger is available in a 12 pulse rectifier configuration. The main improvement of a 12

pulse rectifier is reduced input AC harmonics and reduced DC ripple.

In the 12 Pulse rectifier configuration, the total amperage of the battery charger is split between two 6 pulse
rectifiers. The first rectifier is configured to the delta output of the power transformer and the second
rectifier is configured to the wye output of the power transformer. Each rectifier provides half of the total
amperage of the battery charger. The HMI card communicates to each of the two Control cards and displays
the monitoring data of each of rectifier block. The monitoring menu displays the data regarding each
rectifier as outlined in TABLE 15.

TABLE 15: 12-PULSE MONITORING MENU LAYOUT

REGISTER DESCRIPTION 24vDC | 48vDC | 120vDC
MAIN MENU Press MOD/ENT button to return to main PRESS MOD/ENT Button
menu structure.
1_CHGR_V Rectifierl Charger output voltage before Read Only (Volts)
blocking diode.
2_CHGR_V Rectifier2 Charger output voltage before Read Only (Volts)
blocking diode.
EQU_T R Time remaining for equalize mode Read Only (Hrs)
EQU_DAY_R Days remaining in auto equalize day timer Read Only (Days)
1_BAT_V Rectifierl Battery voltage reading. Read Only (Volts)
2 _BAT_V Rectifier2 Battery voltage reading. Read Only (Volts)
1_BAT_M_V Rectifierl Battery midpoint voltage reading. Read Only (Volts)
2_BAT_M_V Rectifier2 Battery midpoint voltage reading. Read Only (Volts)
1 BAT_A Rectifierl Battery Amps reading. Read Only (Amps)
2_BAT_A Rectifier2 Battery Amps reading. Read Only (Amps)
BAT_TEST_T Time elapsed for battery test mode Read Only (Hrs)
GNDFLT_mA Ground fault mA reading. Read Only (mA)
1_CHGR_TMP Rectiferl SB7 Control card temperature Read Only (°C)
reading.
2_CHGR_TMP Rectifier2 SB7 Control card temperature Read Only (°C)
reading.
1_EXT1_TMP Rectifierl External 1 temperature reading. Read Only (°C)
2_EXT1_TMP Rectifier2 External 1 temperature reading. Read Only (°C)
1_EXT2_TMP Rectifierl External 2 temperature reading. Read Only (°C)
2_EXT2_TMP Rectifier2 External 2 temperature reading. Read Only (°C)
1_EXT3_TMP Rectifierl External 3 temperature reading. Read Only (°C)
2_EXT3_TMP Rectifier2 External 3 temperature reading. Read Only (°C)
1_TX_TMP Rectifierl Transformer temperature reading. Read Only (°C)
2_TX_TMP Rectifier2 Transformer temperature reading. Read Only (°C)
RUN_TIME_T Runtime total Read Only
RUN_TIME_S Runtime start (since power-up) Read Only
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8.0 ALARMS

The SB7 provides four methods for obtaining alarm information: VFD display, 9 configurable form-c relays,
LEDS and an audible buzzer.

8.1  ALARM/INDICATION DEFINITIONS
8.1.1 EQUALIZE MODE (EQUALIZE)

The Equalize indication is energized (initiated) when the battery charger enters equalize mode.

8.1.2 LOW BATTERY VOLTAGE 1 (LO_BATT_V1)

The Low voltage 1 alarm becomes de-energized (initiated) when the charger output voltage is lower than
the low voltage 1 alarm register (LO_V) for longer than low voltage 1 alarm delay (LO_V_D) seconds. It can
be disabled by setting the low voltage 1 alarm register (LO_V) to “DISABLED”. Hysteresis voltage = 5V at
120Volt output, 3V at 48 Volt output and 1.5V at 24 Volt output. The low voltage 1 alarm reference can be
changed from the internal voltage reference to the remote battery voltage (See section 7.8) by setting low
voltage 1 reference register (LO_V_REF) to “REM_BATT". The low volt 1 reference can be reset to the
internal battery charger voltage by setting register (LO_V_REF) to “CHARGER". Note that the battery
monitoring module must be installed and enabled to change the low volt reference to the remote battery
voltage.

8.1.3 LOW BATTERY VOLTAGE 2 (LO_BATT_V2)

The Low voltage 2 alarm becomes de-energized (initiated) when the charger output voltage is lower than
the low voltage 2 alarm register (LO_V2) for longer than low voltage 2 alarm delay (LO_V2_D) seconds. It
can be disabled by setting the low voltage 2 alarm register (LO_V2) to “DISABLED”. Hysteresis voltage = 5V
at 120Volt output, 3V at 48 Volt output and 1.5V at 24 Volt output. The low voltage 2 alarm reference can
be changed from the internal voltage reference to the remote battery voltage (See section 7.8) by setting
low voltage 2 reference register (LO_V2_REF) to “REM_BATT". The low volt 2 reference can be reset to the
internal battery charger voltage by setting register (LO_V2_REF) to “CHARGER”. Note that the battery
monitoring module must be installed and enabled to change the low volt reference to the remote battery
voltage.

8.1.4 HIGH BATTERY VOLTAGE (HI_BAT_V)

The High voltage alarm becomes energized (initiated) when the charger output voltage is higher than the
high voltage alarm register (HI_V) for longer than high voltage alarm delay (H/_V_D) seconds. It can be
disabled by setting the high voltage alarm register (H/_V) to “DISABLED”. Hysteresis voltage = 2V at 120Volt
output, 1V at 48 Volt output and 0.5V at 24 Volt output.

8.1.5 AC FAILURE (AC_FAIL)

The AC Fail alarm is de-energized (initiated) if there is an AC power loss to the battery charger for longer
than the AC Fail delay (AC_FAIL_D) seconds. It can be disabled by setting AC fail enable register (AC_FAIL) to
“DISABLED”. The AC Failure alarm monitors the input AC of the battery charger, if any of the phases are
more than 15% off from the nominal AC input of the battery charger, the battery charger will initiate an AC
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Fail alarm. The hysteresis of the alarm is 3%, therefore the input AC voltage must return to at least 12% of
the nominal input AC, before the alarm resets.

8.1.6 RECTIFIER FAILURE (RECT_FAIL)

The Rectifier Fail alarm is de-energized (initiated) when the charger output voltage is lower than the desired
output voltage by more than 5.0 Volts and the output DC current is less than % of the output current set
point. These two conditions must be true for 150 seconds. The rectifier fail alarm is removed if the battery
charger returns to within 5.0 Volts of the desired output voltage or if the output current is more than % of
the output current set point. These two conditions must be true for 5 seconds for the alarm to reset. Note
the output voltage set point calculation incorporates slope adjustments and temperature compensation.
The alarm voltage trigger for 120VDC system is 5.0Volts, 48VDC system is 3.0VDC and for 24VDC system it is
1.5VDC.

8.1.7 COMMON ALARM (COMMON_ALM)

The Common Alarm is de-energized (initiated) if any of the alarms assigned to the common alarm are
initiated. This alarm provides an economic method for sensing an alarm if there are limitations on 1/O. Four
registers control the assignment of the common alarm: (COM_ALM_WD1, COM_ALM_WD2,
COM_ALM_WD3 & COM_ALM_WD4). The four registers allow the operator to include or remove alarms
from the common alarm.

Each Individual alarm corresponds to an added value. In order to incorporate the alarm into the common
alarm, the corresponding adders should be summed and entered into COM_ALM_WD1, COM_ALM_WD?2,
COM_ALM_WD3 & COM_ALM_WD4. Refer to appendix A for worksheet and example.

TABLE 16: COMMON ALARM WORDS
COM_ALM_WD1 | ADDER COM_ALM_WD2 ADDER
EQUALIZE 1 CHGR_TMP_H 1
LO_BATT_V1 2 CHGR_TEMP_L 2
HI_BAT_V 4 EXT1_TMP_H 4
AC_FAIL 8 EXT1_TMP_L 8
RECT_FAIL 16 EXT2_TMP_H 16
COMMON_ALM | 32 EXT2_TMP_L 32
GND_FLT 64 TX_TMP_H 64
P_GND_FLT 128 HI_RIPPLE 128
N_GND_FLT 256 AC_BRKR 256
CHGR_OVLD 512 DC_BRKR 512
SHUNT_TRIP 1024 BAT_BRKR 1024
MOTV_FAULT 2048 CHGR_MAN 2048
BAT_TEST 4096 ALARM_A 4096
BAT_MID 8192 CHGR_INHIB 8192
EXT_EQU 16384
TOTAL 16383 TOTAL 32767
COM_ALM_WD3 | ADDER COM_ALM_WD4 ADDER
EXT3_TMP_H 1
EXT3_TMP_L 2
LO_BATT_V2 4
TOTAL 6 TOTAL 0
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8.1.8 GROUND FAULT (GND_FLT)

The ground fault alarm is energized (initiated) if there is a positive or negative ground fault measurement
(GNDFLT_mA) higher than the ground fault alarm register (GNDFLT_mA_S) for longer than ground fault
alarm delay (GNDFLT_mA_D) seconds. It can be disabled by setting register (GNDFLT_mA_S) to “DISABLED".
Hysteresis = 1mA

8.1.9 POSITIVE GROUND FAULT (P_GND_FLT)

The positive ground fault alarm is energized (initiated) if there is a positive ground fault measurement
(GNDFLT_mA\) higher than the ground fault alarm setting (GNDFLT_mA_S) for longer than ground fault
alarm delay (GNDFLT_mA_D) seconds. It can be disabled by setting register (GNDFLT_mA_S) to “DISABLED".
Note by disabling the alarm, both positive and negative ground fault alarming are disabled. Hysteresis =
1mA

8.1.10 NEGATIVE GROUND FAULT (N_GND_FLT)

The negative ground fault alarm is energized (initiated) if there is a negative ground fault measurement
(GNDFLT_mA) higher than the ground fault alarm setting (GNDFLT_mA_S) for longer than ground fault
alarm delay (GNDFLT_mA_D) seconds. Can be disabled by setting register (GNDFLT_mA_S) to “DISABLED".
Note by disabling the alarm, both positive and negative ground fault alarming are disabled. Hysteresis =
1mA

8.1.11 BATTERY CHARGER OVERLOAD (CHGR_OVLD)

The battery charger overload alarm is energized (initiated) if the battery charger output voltage drops (5 V
for 120VDC system and 3V for 48VDC system and 1.5V for 24VDC system) as a result of current limit and the
output current is more than 95% of the current limit set-point. These two conditions must be true for 15
seconds for the charger overload alarm to initiate. The battery charger will release the charger overload
alarm if the battery charger output is no longer in current limit or if the output current drops below 95% of
the current limit set-point for longer than 5 seconds.

8.1.12 SHUNT TRIP (SHUNT_TRIP)

The shunt trip alarm becomes energized (initiated) when the charger output voltage is higher than the shunt
trip alarm register (SHUNT_TR_V) for longer than shunt trip alarm delay (SHUNT_TR_D) seconds. It can be
disabled by setting register (SHUNT_TR_V) to “DISABLED”.

The Shunt trip alarm disables the phase control firing and the battery charger will stop charging the
batteries. The shunt trip alarm will release the alarm based on the shunt trip reset register (SHUNT_TR_R).
The shunt trip alarm will release if the output voltage drops below the parameter selected in (SHUNT_TR_R)
register.

Note if the shunt trip reset register (SHUNT_TR_R) is selected as “LATCHED_ON"; the battery charger will
require an AC and DC power cycle in order to restart the battery charger.

TABLE 17: SHUNT TRIP RESET DEFINITION
SHUNT_TR_R | DESCRIPTION

LATCHED_ON | Alarm is latched on. System requires power cycle.
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Alarm released when output voltage drops below the shunt trip register
SHUNT_TRIP (SHUNT _TR_V). Hysteresis voltage = 2V at 120Volt output, 1V at 48 Volt output and
0.5V at 24 Volt output.

FLOAT_V Alarm released when output voltage drops below the float voltage register (FLT V).

EQUALIZE_V Alarm released when output voltage drops below equalize voltage register (EQU_V).

Alarm released when output voltage drops below the low battery voltage 1 register
(LO_V).

Alarm released when output voltage drops below the high battery voltage register
(HI_V).

LOW_BAT_V

HIGH_BAT_V

8.1.13 MOTIVE CHARGE FAIL (MOTV_FAULT)

Alarm not used in SB7 battery charger.

8.1.14 BATTERY TEST MODE (BAT_TEST)

The battery test mode alarm is energized (initiated) if the battery test mode (BAT_TEST) is “ENABLED”. The
alarm is released if the battery test mode (BAT_TEST) is “DISABLED” or when the battery test mode is
finished.

8.1.15 BATTERY MIDPOINT ALARM (BAT_MID)

The battery midpoint alarm becomes energized (initiated) when the battery charger senses an imbalance
between the top half and the bottom half of the battery bank. The battery charger reads the battery voltage
(BAT_V) and the battery midpoint voltage (BAT_M_V) and computes the difference between the top half
and bottom half of the battery bank. If this calculated voltage is higher than the battery midpoint alarm
voltage register (BAT_M_AL_V) for longer than the battery midpoint alarm delay (BAT_M_AL_D) seconds,
the battery midpoint alarm is initiated. Can be disabled by setting the batter midpoint alarm voltage register
(BAT_M_AL V) to “DISABLED”. Hysteresis voltage = 0.5Volt. Minimum setting for alarm is 1.0 Volt

8.1.16 HIGH CONTROL CARD TEMPERATURE (CHGR_TMP_H)

The high charger temperature alarm is energized (initiated) if the charger temperature probe on the Control
card (CHGR_TMP) is higher than the high charger temperature set-point (CHGR_TMP_H) for longer than 5
seconds. The hysteresis for the alarm is controlled by the “TMP_HYST” register.

8.1.17 LOW CONTROL CARD TEMPERATURE (CHGR_TMP_L)

The low charger temperature alarm is energized (initiated) if the charger temperature probe on the Control
card (CHGR_TMP) is lower than the low charger temperature set-point (CHGR_TMP_L) for longer than 5
seconds. The hysteresis for the alarm is controlled by the “TMP_HYST" register.

8.1.18 HIGH EXTERNAL 1 TEMPERATURE (EXT1_TMP_H)

The external 1 high temperature alarm is energized (initiated) if the temperature probe connected to
external 1 temperature terminal is higher than the high temperature set-point (EXT1_TMP_H) for longer
than 5 seconds. The hysteresis for the alarm is controlled by the “TMP_HYST” register. The external 1
temperature probe terminals are on pins 49 & 50.
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8.1.19 LOW EXTERNAL 1 TEMPERATURE (EXT1_TMP_L)

The external 1 low temperature alarm is energized (initiated) if the temperature probe connected to
external 1 temperature terminal is lower than the low temperature set-point (EXT1_TMP_L) for longer than
5 seconds. The hysteresis for the alarm is controlled by the “TMP_HYST” register. The external 1
temperature probe terminals are on pins 49 & 50.

8.1.20 HIGH EXTERNAL 2 TEMPERATURE (EXT2_TMP_H)

The external 2 high temperature alarm is energized (initiated) if the temperature probe connected to
external 2 temperature terminal is higher than the high temperature set-point (EXT2_TMP_H) for longer
than 5 seconds. The hysteresis for the alarm is controlled by the “TMP_HYST” register. The external 2
temperature probe terminals are on pins 43 & 44.

8.1.21 LOW EXTERNAL 2 TEMPERATURE (EXT2_TMP_L)

The external 2 low temperature alarm is energized (initiated) if the temperature probe connected to
external 2 temperature terminal is lower than the low temperature set-point (EXT2_TMP_L) for longer than
5 seconds. The hysteresis for the alarm is controlled by the “TMP_HYST” register. The external 2
temperature probe terminals are on pins 43 & 44.

8.1.22 HIGH EXTERNAL 3 TEMPERATURE (EXT3_TMP_H)

The external 3 high temperature alarm is energized (initiated) if the temperature probe connected to
external 3 temperature terminal is higher than the high temperature set-point (EXT3_TMP_H) for longer
than 5 seconds. The hysteresis for the alarm is controlled by the “TMP_HYST” register. The external 3
temperature probe terminals are on pins 45 & 46.

8.1.23 LOW EXTERNAL 3 TEMPERATURE (EXT3_TMP_L)

The external 3 low temperature alarm is energized (initiated) if the temperature probe connected to
external 3 temperature terminal is lower than the low temperature set-point (EXT3_TMP_L) for longer than
5 seconds. The hysteresis for the alarm is controlled by the “TMP_HYST” register. The external 3
temperature probe terminals are on pins 45 & 46.

8.1.24 HIGH TRANSFORMER TEMPERATURE (TX_TMP_H)

For future development.

8.1.25 HIGH DC VOLTAGE RIPPLE ALARM (HI_RIPPLE)

The high DC voltage ripple alarm is energized (initiated) if the battery charger senses a DC voltage ripple
higher than the high ripple percentage (H/_RIPPLE) for longer than 10 seconds. The alarm is removed once
the DC voltage ripple is below the high ripple percentage (H/_RIPPLE) for longer than 10 seconds. The high
DC voltage ripple percentage is set as percentage of nominal DC voltage. For example a 1% ripple setting of
120VDC system will be 1.2Volts DC voltage ripple alarm setting. It can be disabled by setting the high DC
voltage ripple alarm register (H/_RIPPLE) to “DISABLED”.
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8.1.26 AC BREAKER ALARM (AC_BRKR)

The AC breaker alarm is energized (initiated) if the digital input (AUX1_SET, AUX2_SET, AUX3, SET or
AUX4_SET) assigned to the AC breaker alarm does not sense 12V feedback. When enabled the auxiliary
digital input should be connected to an auxiliary contact on the AC breaker.

8.1.27 DC BREAKER ALARM (DC_BRKR)

The DC breaker alarm is energized (initiated) if the digital input (AUX1_SET, AUX2_SET, AUX3, SET or
AUX4_SET) assigned to the DC breaker alarm does not sense 12V feedback. When enabled the auxiliary
digital input should be connected to an auxiliary contact on the DC breaker.

8.1.28 BATTERY BREAKER ALARM (BAT_BRKR)

The battery breaker alarm is energized (initiated) if the digital input (AUX1_SET, AUX2_SET, AUX3, SET or
AUX4_SET) assigned to the battery breaker alarm does not sense 12V feedback. When enabled the auxiliary
digital input should be connected to an auxiliary contact on the battery breaker.

8.1.29 CHARGER MANUAL ALARM (CHRG MAN)

Alarm not used in SB7 battery charger.

8.1.30 USER DEFINED ALARM A (ALARM_A)

The alarm allows for programmable digital input alarms. The “ALARM_A”" alarm is energized if the digital
input (AUX1_SET, AUX2_SET, AUX3, SET or AUX4_SET) assigned to the “ALARM_A" alarm does not sense
10V feedback.

8.1.31 CHARGER INHIBIT (CHGR_INHIB)

The charger inhibit alarm is energized (initiated) if the digital input (AUX1_SET, AUX2_SET, AUX3, SET or
AUX4_SET) assigned to battery charger inhibit (CHGR_INHIB). The battery charger will inhibit its output
voltage and energize the charger inhibit alarm when there is 12Volt sensed on the auxiliary input. The
battery charger will resume providing voltage when the inhibit signal is removed (0 Volts). Note the first
time this alarm is set the battery charger will momentarily inhibit its output voltage and resume control
after 15 seconds.

8.1.32 EXTERNAL EQUALIZE (EXT_EQU)

This input allows for remote equalize function used in redundant battery charger systems. The digital input
will be set to “EXT_EQU” and when the digital input is toggled from 0 to 12VDC, the battery charger will
enter equalize mode. Note that the battery charger requires a toggle from 0 to 12VDC and to enter equalize
mode.

8.1.33 EXTERNAL COMMUNICATION ERROR (EX_COM_ERR)

This alarm is triggered when a device that is being polled over Modbus TCP does not respond after several
attempts. This is triggered five seconds after the initial detection of the error, to prevent false triggering.
The state is only cleared if a response is heard, the device type is changed, or the IP address is modified.
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8.1.34 EXTERNAL DEVICE ALARM 1 (EX_ALARM1-EX_ALARM18)

These alarms are defined on a per-device basis and can trigger different events, depending on what is being
monitored. Please consult section 10.0 EXTERNAL DEVICE MONITORING - MODBUS TCP for further
information on the alarm definitions for your particular device.

8.2 RELAYS

The SB7 battery charger provides 9 configurable form-c relays. Any of the alarms can be assigned to any of
the relays. The relay may also be set to “DISABLED”; no Alarm will be associated with the relay and the
output will be non-energized. Refer to the factory default page for all the default relay assignments.

TABLE 18: ALARM DISPLAY AND DEFINITION
VFD DISPLAY DEFINITION ALARM RELAY
DISABLED Disabled N/A (Non-Energized)
EQUALIZE Battery equalize mode Energizes
LO_BATT_V1 Low battery voltage 1 De-energizes
LO_BATT_V2 Low battery voltage 2 De-energizes
HI_BAT_V High battery voltage Energizes
AC_FAIL AC failure / loss De-energizes
RECT_FAIL Rectifier Failure De-energizes
COMMON_ALM Common Alarm De-energizes
GND_FLT Ground fault Energizes
P_GND_FLT Positive ground fault Energizes
N_GND_FLT Negative ground fault Energizes
CHGR_OVLD Charger overload Energizes
SHUNT_TRIP Shunt trip Energizes
MOTV_FAULT Motive charge fail Energizes
BAT_TEST Battery test mode Energizes
BAT_MID Battery Midpoint Alarm Energizes
CHGR_TMP_H Charger Control card temperature high Energizes
CHGR_TMP_L Charger Control card temperature low Energizes
EXT1_TMP_H External 1 temperature high Energizes
EXT1_TMP_L External 1 temperature low Energizes
EXT2_TMP_H External 2 temperature high Energizes
EXT2_TMP_L External 2 temperature low Energizes
EXT3_TMP_H External 3 temperature high Energizes
EXT3_TMP_L External 3 temperature low Energizes
TX_TMP_H Transformer temperature high Energizes
HI_RIPPLE High DC voltage ripple Energizes
AUX1_ALARM Auxiliary input 1 alarm Energizes
AUX2_ALARM Auxiliary input 2 alarm Energizes
AUX3_ALARM Auxiliary input 3 alarm Energizes
AUX4_ALARM Auxiliary input 4 alarm Energizes
EX_COM_ERROR Error communicating with external device Energizes
EX_ALARM1 - Defined different on different external devices. Refer Depends on Alarm
EX_ALARM18 to section 10.0 EXTERNAL DEVICE MONITORING | condition definition.
- MODBUS TCP for further information.
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8.2.1 Factory Default Relay Output States

Below is a state table for the configurable form-c relays at factory default settings.

TABLE 19: FACTORY DEFAULT RELAY STATE TABLE

Relay # Factory Default Alarms Energized De-energized
R1 Ground Fault Alarm Healthy
R2 Low 1 Battery Voltage Healthy Alarm
R3 High Battery Voltage Alarm Healthy
R4 AC Failure Healthy Alarm
R5 Rectifier Failure Healthy Alarm
R6 Common Alarm Healthy Alarm
R7 Shunt Trip Alarm Healthy
R8 High Charger Temperature Alarm Healthy
R9 Low 2 Battery Voltage Healthy Alarm
R10 Reserved n/a n/a

Below are two state diagrams/ partial schematics for the configurable form-c relays at factory default
settings. Figure 9 is showing the individual relay states when no alarms are active, Figure 10 is showing the
individual relay states when all alarms are active.
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Figure 9: R1 through R10 Factory Default States (Healthy)
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Figure 10: R1 through R10 Factory Default States (Alarm)

8.3 AUDIBLE ALARM

The HMI card incorporates an audible buzzer that is set to the common alarm. If there is a common alarm,
the buzzer will sound until either there is no longer a common alarm or the operator presses the SILENCE
button (ALM/ACK).The audible buzzer can be enabled or disabled through the buzzer enable register
(BUZZER)

8.4 FRONT LABEL LEDS

The door mount front label incorporates the VFD display, /O buttons and LEDS (including 4 configurable
LEDS). The critical alarm LEDS are configured in to an AC block, rectifier block, ground fault block and output
DC voltage block. Four configurable LEDS are also provided including two green and two red LEDS. Figure 11
illustrates the position of the LEDs.
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The battery charger incorporates a LED test feature for maintenance purposes. By setting the LED test
register (LED_TEST) to “ENABLED”, all the LEDS will be flashed sequentially. This feature allows the operator
to check that all the LEDS are operational.

@3USER DEFINED LEDL GREEN/@

(9USER DEFINED LED2 GREEN )

@USER DEFINED LED3 RED

(&USER DEFINED LED4 RED\G
(8) BATTERY HIGH VOLTAGE \e

DC DUTPUT OK(@D)

(9)BATTERY VOLTAGE OK

(3RECTIFIER DK COMMON ALARM(D)

(Oac ok RECTIFIER
AC COMM@N
INPUT
uT ALARM
—l
(®)AC FalL
SILENCE

(4RECTIFIER FAIL

@RECTIFIER OVERLOAD

@PDSNWE GROUND FAULT
@NEGATI\/E GROUND FAULT
'BATTERY LOW VOLTAGE

®

Figure 11: Front Label LED

TABLE 20: FRONT LABEL LED DESCRIPTION

LED# LABEL DESCRIPTION

1-Green AC OK AC input detected and no phase loss detected
2 -Red AC FAIL No AC input detected or phase loss detected
3 - Green RECTIFIER OK Rectifier is operational

4 - Red RECTIFIER FAIL Rectifier failure alarm

5-Red RECTIFIER OVERLOAD Battery charger overloaded

6 — Red POSITIVE GROUND FAULT Positive ground fault alarm

7 - Red NEGATIVE GROUND FAULT Negative ground fault alarm

8 —Red BATTERY HIGH VOLTAGE High battery voltage alarm

9 — Green BATTERY VOLTAGE OK No high or low battery voltage alarm

10 — Red BATTERY LOW VOLTAGE Low battery voltage 1 or Low battery voltage 2 alarm
11 - Green DC OUTPUT OK Output DC Voltage detected

12 - Red COMMON ALARM Common alarm

13 — Green USER DEFINED LED1 Configurable LED. See register LED1_SET

14 - Green USER DEFINED LED2 Configurable LED. See register LED2_SET

15 - Red USER DEFINED LED3 Configurable LED. See register LED3_SET

16 — Red USER DEFINED LED4 Configurable LED. See register LED4 SET
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8.5 COMMUNICATION FAILURE ALARM

The HMI card and the Control card communicate with each other on a dedicated Modbus port. If there is a
communication fault between the HMI card and Control card, the HMI card reattempts to establish
communications. If there is an indefinite fault the HMI will no longer display any battery charger data, The
HMI LEDs will blink and the HMI will display “COMMS1 FAULT: CHECK CABLE / RESTART UNIT”.

If the battery charger is a 12pulse configuration, on a communication failure the HMI will display which
communication port is faulting by indicating the port number, for the first Control card it will display:
“COMMS1 FAULT: CHECK CABLE / RESTART UNIT” and the second Control card will display: “COMMS2
FAULT: CHECK CABLE / RESTART UNIT”.

The operator Modbus communications registers will all be over written with zero. Modbus failure alarm will
also be set (See section 9.3).

9.0 MODBUS COMMUNICATIONS

SB7 battery charger provides Modbus RTU communication capabilities through a 5 pin R$485 interface and
3 pin RS232 interface. The SB7 Battery Charger also provides Modbus TCP capabilities through the RJ45
interface. The RS485, RS232 and TCP interface are located on the back of the SB7 battery charger HMI.

Battery Charger settings and alarms can be monitored and changed through the communication interface.
The RS485 port allow for 2 wire or 4 wire configuration.

On a communication failure between the battery charger Control card and the HMI, all operator Modbus
registers will be written zero and the communication fault register will be set (See section 8.5)
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9.1 RS485/RS232 PIN LAYOUT

o 00 o o 0|0 @

[ [ iy [ i e )
T RY OV T T/ R R/ GND
25232 RS485

Figure 12: RS232/RS485 Port Diagrams

The 5 pin RS485 port can be easily interfaced with a DB9 connector. Refer to Figure 12 for the RS485 pin
assignment. Note that the ground is connected to earth through a 1 mega-ohm resistor.

T
T/

R

R/
GND

kN e

The 3 pin RS232 port can be easily interfaced with a DB9 connector. Refer to Figure 12 for the R$232 pin
assignment. Note that OV is connected to the isolated power of the SB7 HMI. The SB7 HMI control power
supply is isolated from the battery charger positive and negative.

1. TX
2. RX
3. ov

9.2 RS485 2-WIRE AND 4-WIRE CONFIGURATION

A 2-wire RS485 configuration is shown in Figure 13 and a 4-wire RS485 configuration is shown in Figure 14.

RIC Electronics Ltd., #307 — 6741 Cariboo Road, Burnaby, B.C. V3N 4A3
Phone: 604-549-9350  Fax: 604-549-9335
www.ricelectronics.com
SB7 Battery Charger User Manual (Integrated) Rev1.5- Page 37



70 @0\
00
100 00/

000/

‘eees

RXTX

RXTX
ov

TWISTED PAIR

i XX

DO

TERMINATING RESISTOR
120 OHM AT BOTH ENDS

OF NETWORK

t |

2 4 1 35
T/ R/ T R OV
SB7 CHARGER

2 4 1 35
T/ R/ T R OV
SB7 CHARGER

Figure 13: 2-WIRE RS485
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Figure 14: 4-WIRE RS485
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9.3 MODBUS SETTINGS

Modbus settings are adjustable through the 4 button I/O (refer to section 6). The SB7 battery charger
provides a write enable register for protection purposes. When the Write Enable register (COMMS_WRE) is
disabled, a Modbus master may read the SB7 registers but is unable to change them. The TCP IP address,
Net mask and Gateway settings are adjustable in individual sections as outlined in TABLE 21. The TCP
Modbus IP address, net mask and gateway must be set appropriately to communicate to the polling master
unit. There are no DHCP capabilities. The configuration parameters must be individually set.

TABLE 21: MODBUS REGISTERS

REGISTER SETTING VALUE
RS485_ADD RS485 Modbus Address 1-255

RS485_PAR RS485 Modbus Parity None-Even-Odd
RS485_BR RS485 Modbus Baud Rate 2400-4800-9600-19200
RS232_ADD RS232 Modbus Address 1-255

RS232_PAR RS232 Modbus Parity None-Even-Odd
RS232_BR RS232 Modbus Baud Rate 2400-4800-9600-19200
TCP_IP1 TCP Modbus IP Address 1 XXX.---.---.--- 0-255

TCP_IP2 TCP Modbus IP Address 2 ---.XXX.---.--- 0-255

TCP_IP3 TCP Modbus IP Address 2 ---.---. XXX.--- 0-255

TCP_IP4 TCP Modbus IP Address 2 ---.---.---. XXX 0-255

TCP_NM1 TCP Modbus Netmask Address1 XXX.---.---.--- | 0-255

TCP_NM2 TCP Modbus Netmask Address2 --- XXX.---.--- | 0-255

TCP_NM3 TCP Modbus Netmask Address3 ---.--- XXX.--- | 0-255

TCP_NM4 TCP Modbus Netmask Address4 ---.---.--- XXX | 0-255

TCP_GW1 TCP Modbus Gateway Address 1 XXX.---.---.--- | 0-255

TCP_GW2 TCP Modbus Gateway Address 2 ---.XXX.---.--- | 0-255

TCP_GW3 TCP Modbus Gateway Address 3 ---.--- XXX.--- | 0-255

TCP_GW4 TCP Modbus Gateway Address 3 ---.---.--- XXX | 0-255
COMMS_WRE Communication ports Write Enable Disabled — Enabled

9.4 MODBUS REGISTERS

SB7 battery charger registers are split into 5 different blocks. Register block 40001-40026, 40601-40628 and
40701-40730 are read only registers. Note that the SB7 battery charger will respond with error code (Hex:
0x02) if the wrong address register is requested or if the invalid data is attempted to be written to a register
(Hex: 0x03).

TABLE 22: MODBUS REGISTER LAYOUT

REGISTER BLOCKS DESCRIPTION

40001-40031 Read only registers for monitoring purposes
40101-40110 Standby Charger Registers

40201-40226 Hardware Configuration Registers
40301-40309 Battery Configuration Registers
40401-40416 Alarm Registers

40501-40512 Temperature Registers

40601-40628 AC Monitoring Registers. See Note 1.
40701-40733 Read only registers individual alarm bits
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40801-40872 Time and Alarm Log Registers
40901-40920 Communication Ports Configuration Registers
41001-41064 Read only registers for 12pulse battery chargers

Note 1: The AC Monitoring registers are available if the Optional AC Monitoring Circuit (Acuvim Power meter
and CTs) are installed on the AC input side of the battery charger. The operator can Enable or Disable this
option (EN_MTR_EN) in Hardware Configuration Menu.

Voltage and current values are multiplied by 10 in order to show decimal points such that 28.8 Volts / 10.3
Amps is shown as 288 and 103. Some registers may be disabled by writing ‘8888’ to them (the appropriate
registers are labeled). The writeable registers have max and min allowable setting, the max and min values
are dependent on the output voltage of the battery charger and the charger amperage rating. Refer to
TABLE 23 for maximum and minimum values.

TABLE 23: MODBUS VALUES MAX AND MIN

VALUE 24VDC 48VDC 120VDC
MIN_SLOPE -2.5VDC (-25) -5.0VDC (-50) -12.0VDC (-120)
MAX_SLOPE +2.5VDC (+25) +5.0VDC (+50) +12.0VDC (+120)
MIN_VALUE 0VDC (+0) 0VDC (+0) 0VDC (+0)
MAX_VALUE 30.0VDC (+300) 60.0 VDC (+600) 150.0VDC (+1500)
MIN_ALARM 1.0VDC (+10) 1.0VDC (+10) 1.0VDC (+10)
MAX_ALARM 35.0VDC (+350) 65.0 VDC (+650) 155.0VDC (+1550)
MAX_AMPS 110% Current Rating 110% Current Rating 110% Current Rating
TABLE 24: MONITORING REGISTERS

CNTRL DESCRIPTION R/W MIN MAX
40001 SB7 Battery Charger Model: DC Volts R N/A N/A
40002 SB7 Battery Charger Model: DC Amps R N/A N/A
40003 Battery Charger Output Voltage R N/A N/A
40004 Battery Charger Output Amps R N/A N/A
40005 Battery Charger Output Voltage (After Blocking Diode) R N/A N/A
40006 Alarm Word1 (See TABLE 25) R N/A N/A
40007 Alarm Word2 (See TABLE 25) R N/A N/A
40008 Alarm Word3 (See TABLE 25) R N/A N/A
40009 Alarm Word4 (See TABLE 25) R N/A N/A
40010 Remote Battery Voltage reading R N/A N/A
40011 Remote Battery Midpoint Voltage reading R N/A N/A
40012 Remote Battery Current reading R N/A N/A
40013 Time Left in equalize timer (minutes) R N/A N/A
40014 Days remaining in auto equalize timer R N/A N/A
40015 Battery Test time passed (minutes) R N/A N/A
40016 Battery Charger Shunt R N/A N/A
40017 Ground Fault milliamp Reading R N/A N/A
40018 SB7 Control card Temperature R N/A N/A
40019 External Input 1 Temperature. (If no probe will display 8888) R N/A N/A
40020 External Input 2 Temperature (If no probe will display 8888) R N/A N/A
40021 External Input 3 Temperature (If no probe will display 8888) R N/A N/A
40022 Transformer Temperature (If no probe will display 8888) R N/A N/A
40023 Control card firmware # R N/A N/A
40024 Display card firmware # R N/A N/A
40025 Reserved for future use R N/A N/A
40026 Reserved for future use R N/A N/A
40027 Reserved for future use R N/A N/A
40028 Reserved for future use R N/A N/A
40029 Reserved for future use R N/A N/A
40030 Reserved for future use R N/A N/A
40031 Battery Amp Hour Percentage Remaining R N/A N/A
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TABLE 25: ALARM WORD BITS

REGISTER 40006 (ALARM WORD1)

REGISTER 40007 (ALARM WORD2)

BIT# DESCRIPTION BIT# DESCRIPTION
1 Battery Charger Equalize Mode 1 SB7 Control card Temperature High Alarm
2 Low Output Voltage 1 Alarm 2 SB7 Control card Temperature Low Alarm
3 High Output Voltage Alarm 3 External input 1 High Temperature Alarm
4 AC Failure Alarm 4 External input 1Low Temperature Alarm
5 Rectifier Failure Alarm 5 External input 2 High Temperature Alarm
6 Common Alarm 6 External input 2 Low Temperature Alarm
7 Ground Fault Alarm 7 Transformer High Temperature Alarm
8 Positive Ground Fault Alarm 8 High DC Voltage Ripple Alarm
9 Negative Ground Fault Alarm 9 AC Breaker Auxiliary Alarm
10 Battery Charger Overload Alarm 10 DC Breaker Auxiliary Alarm
11 Shunt Trip Alarm 11 Battery Breaker Auxiliary Alarm
12 Reserved for future use (Motive Fail Alarm) 12 Reserved for future use (Auto/Manual Mode)
13 Battery Test Mode 13 Auxiliary Alarm A
14 Battery Midpoint Alarm 14 Battery Charger Inhibit

15 External Equalize Indication

16 Communication failure Control/HMI card
REGISTER 40008 (ALARM WORD3)
BIT# DESCRIPTION
1 External input 3 High Temperature Alarm
2 External input 3 Low Temperature Alarm
3 Low Output Voltage 2 Alarm

TABLE 26: STANDBY CHARGER REGISTERS

CNTRL DESCRIPTION R/W MIN MAX

40101 Reserved for Future Use (Battery Charger Mode) R/W 0 1

40102 Float Voltage Setting R/W 0 MAX_VALUE
40103 Equalize Voltage Setting R/W 0 MAX_VALUE
40104 Current Limit Setting R/W 0 MAX_AMPS
40105 Equalize Time Setting (minutes) R/W 0 5760

40106 Auto Equalize Voltage Setting R/W MIN_ALARM | MAX_ALARM
40107 Time Delay before Auto Equalize activates (minutes) R/W 0 30

40108 Auto Equalize days Setting R/W 0 30

40109 Remote Equalize. Write ‘1’ to toggle equalize mode R/W 0 1

40110 Slope Voltage Setting R/W MIN_SLOPE MAX_SLOPE
TABLE 27: HARDWARE CONFIGURATION REGISTERS

CNTRL DESCRIPTION R/W MIN MAX

40201 Relayl Alarm Assignment. (See TABLE 28) R/W 0 48

40202 Relay2 Alarm Assignment. (See TABLE 28) R/W 0 48

40203 Relay3 Alarm Assignment. (See TABLE 28) R/W 0 48

40204 Relay4 Alarm Assignment. (See TABLE 28) R/W 0 48

40205 Relay5 Alarm Assignment. (See TABLE 28) R/W 0 48

40206 Relay6 Alarm Assignment. (See TABLE 28) R/W 0 48

40207 Relay7 Alarm Assignment. (See TABLE 28) R/W 0 48

40208 Relay8 Alarm Assignment. (See TABLE 28) R/W 0 48

40209 Relay9 Alarm Assignment. (See TABLE 28) R/W 0 48

40210 Relay Internal Alarm Assignment. (See TABLE 28) R/W 0 48

40211 Spare LED1 (Green) Assignment. (See TABLE 28) R/W 0 48

40212 Spare LED2 (Green) Assignment. (See TABLE 28) R/W 0 48

40213 Spare LED3 (Red) Assignment. (See TABLE 28) R/W 0 48

40214 Spare LED4 (Red) Assignment. (See TABLE 28) R/W 0 48

40215 Auxiliary Input 1 Setting. (See TABLE 29) R/W 0 7
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40216 Auxiliary Input 2 Setting. (See TABLE 29) R/W 0 7
40217 Auxiliary Input 3 Setting. (See TABLE 29) R/W 0 7
40218 Auxiliary Input 4 Setting. (See TABLE 29) R/W 0 7
40219 Common Alarm Mask1 (See Appendix A) R/W 0 16383
40220 Common Alarm Mask2 (See Appendix A) R/W 0 32767
40221 Common Alarm Mask3 (See Appendix A) R/W 0 6
40222 Common Alarm Mask4 (See Appendix A) R/W 0 0
40223 Alarm Buzzer Enable R/W 0 1
40224 Reserved For Future Use (Battery Charger Language) R/W 0 1
40225 Password Register R/W 0 9999
40226 Password Change Register (0= Disabled). If password protection R/W 0 9999

is enabled, must enter correct password into register 40219

before new password will be accepted. Note not to write to this

register if no password change is desired.
TABLE 28: RELAY / LED ASSIGNMENT
VALUE | DESCRIPTION VALUE DESCRIPTION
1 Battery Charger Equalize Mode 15 Battery Midpoint Alarm
2 Low Output Voltage Alarm 1 16 SB7 Control card Temperature High Alarm
3 Low Output Voltage Alarm 2 17 SB7 Control card Temperature Low Alarm
4 High Output Voltage Alarm 18 External input 1 High Temperature Alarm
5 AC Failure Alarm 19 External input 1Low Temperature Alarm
6 Rectifier Failure Alarm 20 External input 2 High Temperature Alarm
7 Common Alarm 21 External input 2 Low Temperature Alarm
8 Ground Fault Alarm 22 External input 3 High Temperature Alarm
9 Positive Ground Fault Alarm 23 External input 3 Low Temperature Alarm
10 Negative Ground Fault Alarm 24 Transformer High Temperature Alarm
11 Battery Charger Overload Alarm 25 High DC Voltage Ripple Alarm
12 Shunt Trip Alarm 26 Auxiliary Input 1 Alarm
13 Reserved for future use (Motive Fail Alarm) 27 Auxiliary Input 2Alarm
14 Battery Test Mode 28 Auxiliary Input 3 Alarm

29 Auxiliary Input 4 Alarm
TABLE 29: AUXILIARY INPUT ASSIGNMENT
VALUE DESCRIPTION VALUE DESCRIPTION
0 Disabled 4 Reserved for future use (Auto/Manual Mode)
1 AC Breaker Auxiliary Alarm 5 Auxiliary Alarm A
2 DC Breaker Auxiliary Alarm 6 Battery Charger Inhibit
3 Battery Breaker Auxiliary Alarm 7 External Equalize
TABLE 30: BATTERY CONFIGURATION REGISTERS
REGISTER | DESCRIPTION R/W MIN MAX
40301 Battery Midpoint Voltage Alarm Setting (Disabled = 8888) R/W 10 MAX_ALARM
40302 Time Delay before Battery Midpoint Voltage Alarm activates R/W 0 30
(second)
40303 Remote Battery Shunt R/W 1 500
40304 Remote Battery Current Limit (Disabled = 8888). Must be less R/W 1 500
than Remote Battery Shunt Value.

40305 Auto Slope Calculation R/W 0 1
40306 Battery Test Enable R/W 0 1
40307 Battery Test End Voltage R/W MIN_ALARM | MAX_ALARM
40308 Battery Amp Hour R/W 0 10000
40309 Battery Amp Hour Reset to 100% R/W 0 1
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TABLE 31: ALARM REGISTERS

REGISTER | DESCRIPTION R/W MIN MAX
40401 High Voltage Alarm Setting (Disabled = 8888) R/W MIN_ALARM | MAX_ALARM
40402 Time Delay before High Voltage Alarm activates (seconds) R/W 0 30
40403 Low Voltage Alarm 1 Setting (Disabled = 8888) R/W MIN_ALARM | MAX_ALARM
40404 Time Delay before Low Voltage Alarm 1 activates (seconds) R/W 0 30
40405 Low Voltage Alarm 1 Reference(0 = Charger, 1=Remote battery) | R/W 0 1
40406 Low Voltage Alarm 2 Setting *Disabled = 8888 R/W MIN_ALARM | MAX_ALARM
40407 Time Delay before Low Voltage Alarm 2 activates R/W 0 30
40408 Low voltage 2 reference R/W 0 1
40409 Shunt Trip Alarm Setting (Disabled = 8888) R/W MIN_ALARM | MAX_ALARM
40410 Time Delay before Shunt Trip Alarm activates (seconds) R/W 0 30
40411 Shunt Trip Reset Mode. (See TABLE 32) R/W 0

40412 AC Fail Enable R/W 0

40413 Time Delay before AC Fail Alarm activates (seconds) R/W 0 30
40414 Ground Fault milliamp Alarm Setting (Disabled = 8888) R/W 2 10
40415 Time Delay before Ground Fault Alarm activates (seconds) R/W 0 30
40416 High DC Voltage Ripple Alarm Setting R/W 0 5
TABLE 32: SHUNT TRIP RESET ASSIGNMENT (Register 40215)

VALUE DESCRIPTION B

0 Latched ON

1 Shunt trip voltage

2 Float voltage

3 Equalize voltage

4 Low battery voltage 1

5 High battery voltage

TABLE 33: TEMPERATURE REGISTERS

REGISTER | DESCRIPTION R/W MIN MAX
40501 SB7 Control card High Temperature Alarm (Disabled = 8888) R/W -40 80
40502 SB7 Control card Low Temperature Alarm (Disabled = 8888) R/W -40 80
40503 External input 1 High Temperature Alarm (Disabled = 8888) R/W -40 80
40504 External input 1Low Temperature Alarm (Disabled = 8888) R/W -40 80
40505 External input 2 High Temperature Alarm (Disabled = 8888) R/W -40 80
40506 External input 2 Low Temperature Alarm (Disabled = 8888) R/W -40 80
40507 External input 3 High Temperature Alarm (Disabled = 8888) R/W -40 80
40508 External input 3 Low Temperature Alarm (Disabled = 8888) R/W -40 80
40509 Transformer Temperature Control R/W 0 1
40510 Temperature Alarm Hysteresis R/W 2 5
40511 Battery Charger Temperature compensation (milli-volts) R/W 0 1000
40512 Reserved for future use R/W 8888 8888
TABLE 34: AC MONITORING REGISTERS (SEE NOTE 1)

REGISTER | DESCRIPTION R/W MIN MAX
40601 Frequency R N/A N/A
40602 Phase A(Line) RMS Voltage R N/A N/A
40603 Phase B(Line) RMS Voltage R N/A N/A
40604 Phase C(Line) RMS Voltage R N/A N/A
40605 Phase A(Line) RMS Current R N/A N/A
40606 Phase B(Line) RMS Current R N/A N/A
40607 Phase C (Line) RMS Current R N/A N/A
40608 Phase A Active Power (KW) R N/A N/A
40609 Phase B Active Power (KW) R N/A N/A
40610 Phase B Active Power (KW) R N/A N/A
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40611 Power Factor Phase A R N/A N/A
40612 Power Factor Phase B R N/A N/A
40613 Power Factor Phase C R N/A N/A
40614 Phase A Apparent Power (KVA) R N/A N/A
40615 Phase B Apparent Power(KVA) R N/A N/A
40616 Phase C Apparent Power(KVA) R N/A N/A
40617 Apparent power demand R N/A N/A
40618 Power demand P_Dmd R N/A N/A
40619 Reactive power demand R N/A N/A
40620 Phase A current demand R N/A N/A
40621 Phase B current demand R N/A N/A
40622 Phase C current demand R N/A N/A
40623 PT1(high 16 bit) R N/A N/A
40624 PT1(low 16 bit) R N/A N/A
40625 PT2 R N/A N/A
40626 CT1 R N/A N/A
40627 CT2 R N/A N/A
40628 Modbus Monitoring Enable R N/A N/A

Note 1: The AC Monitoring registers are available if the Optional AC Monitoring Circuit (Acuvim Power meter
and CTs) are installed on the AC input side of the battery charger. The operator can Enable or Disable this
option (EN_MTR_EN) in Hardware Configuration Menu.

TABLE 35: ALARM INDICATION BIT REGISTERS (Read or Write)

REGISTER | DESCRIPTION R/W MIN MAX
40701 Battery Charger Equalize Mode R N/A N/A
40702 Low Output Voltage Alarm 1 R N/A N/A
40703 Low Output Voltage Alarm 2 R N/A N/A
40704 High Output Voltage Alarm R N/A N/A
40705 AC Failure Alarm R N/A N/A
40706 Rectifier Failure Alarm R N/A N/A
40707 Common Alarm R N/A N/A
40708 Ground Fault Alarm R N/A N/A
40709 Positive Ground Fault Alarm R N/A N/A
40710 Negative Ground Fault Alarm R N/A N/A
40711 Battery Charger Overload Alarm R N/A N/A
40712 Shunt Trip Alarm R N/A N/A
40713 Reserved for future use (Motive Fail Alarm) R N/A N/A
40714 Battery Test Mode R N/A N/A
40715 Battery Midpoint Alarm R N/A N/A
40716 SB7 Control card Temperature High Alarm R N/A N/A
40717 SB7 Control card Temperature Low Alarm R N/A N/A
40718 External input 1 High Temperature Alarm R N/A N/A
40719 External input 1Low Temperature Alarm R N/A N/A
40720 External input 2 High Temperature Alarm R N/A N/A
40721 External input 2 Low Temperature Alarm R N/A N/A
40722 External input 3 High Temperature Alarm R N/A N/A
40723 External input 3 Low Temperature Alarm R N/A N/A
40724 Transformer High Temperature Alarm R N/A N/A
40725 High DC Voltage Ripple Alarm R N/A N/A
40726 AC Breaker Auxiliary Alarm R N/A N/A
40727 DC Breaker Auxiliary Alarm R N/A N/A
40728 Battery Breaker Auxiliary Alarm R N/A N/A
40729 Reserved for future use (Auto/Manual Mode) R N/A N/A
40730 Auxiliary Alarm A R N/A N/A
40731 Battery Charger Inhibit R N/A N/A
40732 External Equalize Indication R N/A N/A
40733 Communication failure Control/HMI card R N/A N/A
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TABLE 36: TIME AND ALARM LOG REGISTERS

REGISTER | DESCRIPTION R/W MIN MAX
40801 Alarm Log Clear R/W 0 1
40802 Date: Month R/W 1 12
40803 Date: Day R/W 1 31
40804 Date: Year R/W 11 99
40805 Time: Hour R/W 0 23
40806 Time: Minute R/W 0 59
40807 Runtime total reset R/W 0 1
40808 Runtime start reset R/W 0 1
40809 Runtime total hour R N/A N/A
40810 Runtime total minute R N/A N/A
40811 Runtime start hour R N/A N/A
40812 Runtime start minute R N/A N/A
40813 Alarm Log 0: Month R N/A N/A
40814 Alarm Log 0: Day R N/A N/A
40815 Alarm Log O: Year R N/A N/A
40816 Alarm Log 0: Hour R N/A N/A
40817 Alarm Log 0: Minute R N/A N/A
40818 Alarm Log 0: Alarm code (See TABLE 37) R N/A N/A
40819 Alarm Log 1: Month R N/A N/A
40820 Alarm Log 1: Day R N/A N/A
40821 Alarm Log 1: Year R N/A N/A
40822 Alarm Log 1: Hour R N/A N/A
40823 Alarm Log 1: Minute R N/A N/A
40824 Alarm Log 1: Alarm code (See TABLE 37) R N/A N/A
40825 Alarm Log 2: Month R N/A N/A
40826 Alarm Log 2: Day R N/A N/A
40827 Alarm Log 2: Year R N/A N/A
40828 Alarm Log 2: Hour R N/A N/A
40829 Alarm Log 2: Minute R N/A N/A
40830 Alarm Log 2: Alarm code (See TABLE 37) R N/A N/A
40831 Alarm Log 3: Month R N/A N/A
40832 Alarm Log 3: Day R N/A N/A
40833 Alarm Log 3: Year R N/A N/A
40834 Alarm Log 3: Hour R N/A N/A
40835 Alarm Log 3: Minute R N/A N/A
40836 Alarm Log 3: Alarm code (See TABLE 37) R N/A N/A
40837 Alarm Log 4: Month R N/A N/A
40838 Alarm Log 4: Day R N/A N/A
40839 Alarm Log 4: Year R N/A N/A
40840 Alarm Log 4: Hour R N/A N/A
40841 Alarm Log 4: Minute R N/A N/A
40842 Alarm Log 4: Alarm code (See TABLE 37) R N/A N/A
40843 Alarm Log 5: Month R N/A N/A
40844 Alarm Log 5: Day R N/A N/A
40845 Alarm Log 5: Year R N/A N/A
40846 Alarm Log 5: Hour R N/A N/A
40847 Alarm Log 5: Minute R N/A N/A
40848 Alarm Log 5: Alarm code (See TABLE 37) R N/A N/A
40849 Alarm Log 6: Month R N/A N/A
40850 Alarm Log 6: Day R N/A N/A
40851 Alarm Log 6: Year R N/A N/A
40852 Alarm Log 6: Hour R N/A N/A
40853 Alarm Log 6: Minute R N/A N/A
40854 Alarm Log 6: Alarm code (See TABLE 37) R N/A N/A
40855 Alarm Log 7: Month R N/A N/A
40856 Alarm Log 7: Day R N/A N/A
40857 Alarm Log 7: Year R N/A N/A
40858 Alarm Log 7: Hour R N/A N/A
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40859 Alarm Log 7: Minute R N/A N/A
40860 Alarm Log 7: Alarm code (See TABLE 37) R N/A N/A
40861 Alarm Log 8: Month R N/A N/A
40862 Alarm Log 8: Day R N/A N/A
40863 Alarm Log 8: Year R N/A N/A
40864 Alarm Log 8: Hour R N/A N/A
40865 Alarm Log 8: Minute R N/A N/A
40866 Alarm Log 8: Alarm code (See TABLE 37) R N/A N/A
40867 Alarm Log 9: Month R N/A N/A
40868 Alarm Log 9: Day R N/A N/A
40869 Alarm Log 9: Year R N/A N/A
40870 Alarm Log 9: Hour R N/A N/A
40871 Alarm Log 9: Minute R N/A N/A
40872 Alarm Log 9: Alarm code (See TABLE 37) R N/A N/A
TABLE 37: ALARM CODES
BIT# DESCRIPTION BIT# DESCRIPTION
2 Low Output Voltage Alarm 1 18 External input 1Low Temperature Alarm
3 High Output Voltage Alarm 19 External input 2 High Temperature Alarm
4 AC Failure Alarm 20 External input 2 Low Temperature Alarm
5 Rectifier Failure Alarm 21 Transformer High Temperature Alarm
7 Ground Fault Alarm 22 High DC Voltage Ripple Alarm
8 Positive Ground Fault Alarm 23 AC Breaker Auxiliary Alarm
9 Negative Ground Fault Alarm 24 DC Breaker Auxiliary Alarm
10 Battery Charger Overload Alarm 25 Battery Breaker Auxiliary Alarm
11 Shunt Trip Alarm 26 Reserved for future use (Auto/Manual Mode)
13 Battery Test Mode 27 Auxiliary Alarm A
14 Battery Midpoint Alarm 28 Battery Charger Inhibit
15 SB7 Control card Temperature High Alarm 29 Reserved for future use
16 SB7 Control card Temperature Low Alarm 30 External input 3 High Temperature Alarm
17 External input 1 High Temperature Alarm 31 External input 3 Low Temperature Alarm

32 Low Output Voltage Alarm 2

The communication port configuration can be changed through the communication registers block 40901-

40920. In order to change any of the communication configuration registers, the operator must:

1. Enable the communication registers change enable register (40902) by writing a "1" to the register.

This will allow any changes to the communication block for 5 minutes.
2. Make desired changes to the communication configuration registers 40903-40920.

3. Save the changes by writing to the communication registers save command (40901) by writinga "1

to the register. This command will save any of the changes made in step2 and restart the
communication blocks to the new configuration

TABLE 38: COMMUNICATION REGISTERS

REGISTER | DESCRIPTION R/W MIN MAX
40901 Communication Registers Save Command R/W 0 1
40902 Communication Registers Change Enable R/W 0 1
40903 RS485 Modbus Address R/W 1 255
40904 RS485 Modbus Parity (See TABLE 39) R/W 1 3
40905 RS485 Modbus Baud Rate (See TABLE 40) R/W 2 5
40906 RS232 Modbus Address R/W 1 255
40907 RS232 Modbus Parity (See TABLE 39) R/W 1 3
40908 RS232 Modbus Baud Rate (See TABLE 40) R/W 2 5
40909 TCP Modbus IP Address 1 XXX.---.---.--- R/W 0 255
40910 TCP Modbus IP Address 2 --- XXX.---.--- R/W 0 255
40911 TCP Modbus IP Address 3 ---.--- XXX.--- R/W 0 255
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40912 TCP Modbus IP Address 4 ---.---.--- XXX R/W 0 255
40913 TCP Modbus Netmask Address1 XXX.---.---.--- R/W 0 255
40914 TCP Modbus Netmask Address2 --- XXX.---.--- R/W 0 255
40915 TCP Modbus Netmask Address3 ---.--- XXX.--- R/W 0 255
40916 TCP Modbus Netmask Address4 ---.---.---. XXX R/W 0 255
40917 TCP Modbus Gateway Address 1 XXX.---.---.--- R/W 0 255
40918 TCP Modbus Gateway Address 2 ---. XXX.---.--- R/W 0 255
40919 TCP Modbus Gateway Address 3 ---.---. XXX.--- R/W 0 255
40920 TCP Modbus Gateway Address 4 ---.---.--- XXX R/W 0 255

TABLE 39: PARITY CODES

VALUE | DESCRIPTION VALUE | DESCRIPTION
1 None

2 Even

3 Odd

‘

TABLE 40: BAUDRATE CODES

VALUE | DESCRIPTION VALUE | DESCRIPTION
2 2400 4 9600
3 4800 5 19200

For 12 pulse configuration the monitoring data for each individual 6 pulse rectifier is available through
registers 41001-41060. Registers 41001-41020 will display the monitoring registers for the first 6 pulse
rectifier block and registers 41041-41060 will display the monitoring registers for the second 6 pulse
rectifier block.

TABLE 41: 12-PULSE MONITORING REGISTERS

REGISTER DESCRIPTION R/W MIN MAX
41001 UNIT1: SB7 Battery Charger Model: DC Volts R N/A N/A
41002 UNIT1: SB7 Battery Charger Model: DC Amps R N/A N/A
41003 UNIT1: Battery Charger Output Voltage R N/A N/A
41004 UNIT1: Battery Charger Output Amps R N/A N/A
41005 UNIT1: Battery Charger Output Voltage (After Blocking Diode) R N/A N/A
41006 UNIT1: Alarm Word1 (See TABLE 25) R N/A N/A
41007 UNIT1: Alarm Word2 (See TABLE 25) R N/A N/A
41008 UNIT1: Alarm Word3 (See TABLE 25) R N/A N/A
41009 UNIT1: Alarm Word4 (See TABLE 25) R N/A N/A
41010 UNIT1: Remote Battery Voltage reading R N/A N/A
41011 UNIT1: Remote Battery Midpoint Voltage reading R N/A N/A
41012 UNIT1: Remote Battery Current reading R N/A N/A
41013 UNIT1: Time Left in equalize timer (minutes) R N/A N/A
41014 UNIT1: Days remaining in auto equalize timer R N/A N/A
41015 UNIT1: Battery Test time passed (minutes) R N/A N/A
41016 UNIT1: Battery Charger Shunt R N/A N/A
41017 UNIT1: Ground Fault milliamp Reading R N/A N/A
41018 UNIT1:SB7 Control card Temperature R N/A N/A
41019 UNIT1:External Input 1 Temperature (If no probe will display 8888) R N/A N/A
41020 UNIT1:External Input 2 Temperature (If no probe will display 8888) R N/A N/A
41021 UNIT1:External Input 3 Temperature (If no probe will display 8888) R N/A N/A
41022 UNIT1:Transformer Temperature (If no probe will display 8888) R N/A N/A
41023 UNIT1:Control card firmware # R N/A N/A
41024- Reserved for future use R N/A N/A
41040

41041 UNIT2: SB7 Battery Charger Model: DC Volts R N/A N/A
41042 UNIT2: SB7 Battery Charger Model: DC Amps R N/A N/A
41043 UNIT2: Battery Charger Output Voltage R N/A N/A
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41044 UNIT2:Battery Charger Output Amps R N/A N/A
41045 UNIT2:Battery Charger Output Voltage (After Blocking Diode) R N/A N/A
41046 UNIT2:Alarm Word1 (See TABLE 25) R N/A N/A
41047 UNIT2:Alarm Word2 (See TABLE 25) R N/A N/A
41048 UNIT2:Alarm Word3 (See TABLE 25) R N/A N/A
41049 UNIT2:Alarm Word4 (See TABLE 25) R N/A N/A
41050 UNIT2:Remote Battery Voltage reading R N/A N/A
41051 UNIT2:Remote Battery Midpoint Voltage reading R N/A N/A
41052 UNIT2:Remote Battery Current reading R N/A N/A
41053 UNIT2:Time Left in equalize timer (minutes) R N/A N/A
41054 UNIT2:Days remaining in auto equalize timer R N/A N/A
41055 UNIT2:Battery Test time passed (minutes) R N/A N/A
41056 UNIT2:Battery Charger Shunt R N/A N/A
41057 UNIT2:Ground Fault milliamp Reading R N/A N/A
41058 UNIT2:SB7 Control card Temperature R N/A N/A
41059 UNIT2:External Input 1 Temperature (If no probe will display 8888) R N/A N/A
41060 UNIT2:External Input 2 Temperature (If no probe will display 8888) R N/A N/A
41061 UNIT2:External Input 3 Temperature (If no probe will display 8888) R N/A N/A
41062 UNIT2:Transformer Temperature (If no probe will display 8888) R N/A N/A
41063 UNIT2:Control card firmware # R N/A N/A
41064 Control Board Revision Info R N/A N/A
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10.0 EXTERNAL DEVICE MONITORING - MODBUS TCP

The HMI featured on the SB7 has many advanced communication/networking features. One such feature is
the ability to connect to other devices via Modbus TCP. This extends the feature-set of the SB7 by allowing it
to monitor any pertinent registers on said device(s), and react when operating conditions change.

The external device settings are accessed via the EX DEV MON menu on the display. From there it is possible
to select between the different supported devices with the EX DEVICE setting. In the default setting of
NONE, no further settings/parameters will be accessible from this menu. In addition, the HMI will not poll
on the IP address. If any other device is selected, then four standard setting options become available
(EX_DEV_IP1, EX_DEV_IP2, EX_DEV_IP3, EX_DEV_IP4), these correspond to the remote IP address of the
device to monitor. The default value for the device IP address is 192.168.1.1. It should be noted that the
subnet mask and default gateway for the system remain the same — these may also be adjusted for proper
communications with the external device. These settings are adjusted in the COMMS menu, please see
section 9.3 for further information. Additionally, for some devices, the HMI may also provide register
mirroring so that other devices can query the SB7 HMI, rather than the device in question.

The following sections outline device specific information for all supported devices as of the time of this
manuals printing. If your device is not listed below, please contact RIC for a copy of the latest manual.

10.1 MX SERIES INVERTER

The MX Inverter is a rack mount sine-wave inverter which can support single and three phase AC at various
AC output voltages and frequencies. The system often includes a Static Transfer Switch with building in
monitoring functionalities capable of Modbus TCP polling. The SB7 is able to monitor changes in operating
conditions and directly trigger relays and status LEDs based on MX alarms. The MX is also available with a
built-in maintenance bypass switch, which is also monitored by the system.

NOTE: It is suggested that any time sensitive events should use the built-in relays of the MX, rather than the
SB7.
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MX INVERTER SETUP/MENU OPTIONS

In order to enable polling to the MX, the device type must first be set in the External Device Monitoring

Menu. See the table below for details. You will also need to set the IP address to correspond to the one on

the MX.

TABLE 42: EXTERNAL DEVICE MENU FOR THE MX INVERTER
REGISTER DESCRIPTION R/W
EX DEVICE Sets the Device to poll over Modbus, should be set to MX INVERT1 or MX INVERT3 R/W
EX_DEV IP1 MX Inverter Modbus TCP IP Address 1 XXX.---.---.--- R/W
EX_DEV IP2 MX Inverter Modbus TCP IP Address 2 --- XXX.---.--- R/W
EX_DEV IP3 MX Inverter Modbus TCP IP Address 3 ---.--- XXX.--- R/W
EX_DEV IP4 MX Inverter Modbus TCP IP Address 4 ---.---.--- XXX R/W
MX_BAT_V Battery voltage, per phase card (PH1-PH2-PH3) R
MX_BAT_A Battery current, per phase card (PH1-PH2-PH3) R
MX_UTL_V Utility voltage, per phase card (PH1-PH2-PH3) R
MX_UTL_A Utility current, per phase card (PH1-PH2-PH3) R
MX_INV_V Inverter voltage, per phase card (PH1-PH2-PH3) R
MX_INV_A Inverter current, per phase card (PH1-PH2-PH3) R
MX_UTL_F Utility frequency, per phase card (PH1-PH2-PH3) R
MX_INV_F Inverter frequency, per phase card (PH1-PH2-PH3) R
MX_OUT_V Output voltage, per phase card (PH1-PH2-PH3) R
MX_SCR_TMP SCR temperatures, per phase card (PH1-PH2-PH3) R
MX_INV_PRI MX output primary selection (Utility/Inverter) (3 phases are ANDed) R
MX_INV_FAIL MX Inverter Source Failure/Good (3 phases are ANDed) R
MX_UTL_FAIL MX Utility Source Failure/Good (3 phases are ANDed) R
MX_MBS MX Maintenance Bypass Indicator (Bypass/Inverter) (3 phases are ANDed) R
MX_PHASE_S MX Inverter to Utility Phase Sync Failure/Locked R
MX_SBS MX Static Bypass Indicator (Utility/ Inverter) (3 phases are ANDed) R
MX_MAIJOR Indicates of 3 major alarms: R

e [NV Fail - Activates when the INV source fails

e  UTIL Fail - Activates when the UTIL source fails (also activates while in maintenance

bypass)

e MBS - Activates when the MBS is in bypass mode
MX_MINOR Indicates of 3 minor alarms such as: R

e [NV Primary - Activates if the primary is NOT set to INV

e  Phase Sync - Activates when the UTIL source and the INV source are not phase locked

(also activates when UTIL is off)
e INV Source - Activates to indicate the load is NOT being powered from the INV source
10.1.2 MX ALARM DEFINITIONS FOR RELAYS AND STATUS LEDS

In addition to observing the data in the above menu, there are several alarm and status flags which can be
used to trigger events in the SB7. Primarily, these are used to trigger relays on the control card and status
LEDs on the HMI. The SB7 is designed to constantly monitor changes in the monitoring device and
alarms/flags related to external device monitoring — this is in addition to communication related info, like a
communication error. This info is then used to drive alarms, which can be used to drive the relay actuation
and status LED illumination.

Once the MX is selected as the device to monitor, the SB7 will automatically begin polling on the currently
programmed IP address. Any external device alarms setup in the HDWR_CONFIG menu will also trigger
accordingly. These may include relays set via RELAY1_SET - R_INTR_SET or LEDs with LED1_SET - LED4_SET.
The following table maps each external device alarm to any corresponding meaning with the MX device.
Other alarms may still serve a function, but should not be used unless advised.

NOTE: It is important to select the proper device: MX INVERT1 is used for single phase systems; MX INVERT3
is used for three phase systems.
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TABLE 43: EXTERNAL DEVICE MENU FOR THE MX INVERTER

REGISTER DESCRIPTION De-energized Energized

EX_COM_ERR SB7 has lost connection to the device. (Triggers 5 seconds after first error) No Error COM Error

EX_ALARM1 MX output primary selection (Utility/Inverter) (3 phases are ANDed) Utility Inverter

EX_ALARM2 MX Inverter Source Failure/Good (3 phases are ANDed) Failure Good

EX_ALARM3 MX Utility Source Failure/Good (3 phases are ANDed) Failure Good

EX_ALARM4 MX Maintenance Bypass Indicator (Bypass/Inverter) (3 phases are ANDed) Bypass Inverter

EX_ALARM5 MX Inverter to Utility Phase Sync Failure/Locked (Only triggered on 2 or 3 Failure Locked
not sync’d for three phase)

EX_ALARM6 N/A

EX_ALARM7 N/A

EX_ALARMS8 N/A

EX_ALARM9 N/A

EX_ALARM10 MX Static Bypass Indicator (Utility/ Inverter) (3 phases are ANDed) Utility Inverter

EX_ALARM11 N/A

EX_ALARM12 Reserved
EX_ALARM13 Reserved
EX_ALARM14 Reserved
EX_ALARM15 Reserved
EX_ALARM16 Reserved
EX_ALARM17 MX Inverter Major Alarm (as per MX_MAJOR in TABLE 42) Good Failure
EX_ALARM18 MX Inverter Minor Alarm (as per MX_MINOR in TABLE 42) Good Failure

10.1.3 MX INVERTER REGISTER DUPLICATION

The HMI also replicates the register information retrieved from the MX in the 1100 block section of the
holding registers for other devices that may already be polling to the SB7. These are read only.

TABLE 44: MX REGISTER DUPLICATION LOOKUP

REGISTER DESCRIPTION

41101 Phase 1 Status Word (See TABLE 45: MX STATUS BITS)
41102 N/A

41103 Battery Voltage (x10 actual value)

41104 Battery Current

41105 Phase 1 Utility Voltage

41106 Phase 1 Utility Current

41107 Phase 1 Inverter Voltage

41108 Phase 1 Inverter Current

41109 Phase 1 Utility Frequency

41110 Phase 1 Inverter Frequency

41111 Phase 1 Output Voltage

41112 Phase 1 SCR Temp

41113 N/A

41114 Phase 2 Status Word (See TABLE 45: MX STATUS BITS)
41115 Battery Voltage (x10 actual value)

41116 Battery Current

41117 Phase 2 Utility Voltage

41118 Phase 2 Utility Current

41119 Phase 2 Inverter Voltage

41120 Phase 2 Inverter Current

41121 Phase 2 Utility Frequency

41122 Phase 2 Inverter Frequency

41123 Phase 2 Output Voltage

41124 Phase 2 SCR Temp

41125 Phase 3 Status Word (See TABLE 45: MX STATUS BITS)
41126 N/A

41127 Battery Voltage (x10 actual value)
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41128 Battery Current

41129 Phase 3 Utility Voltage

41130 Phase 3 Utility Current

41131 Phase 3 Inverter Voltage

41132 Phase 3 Inverter Current

41133 Phase 3 Utility Frequency

41134 Phase 3 Inverter Frequency

41135 Phase 3 Output Voltage

41136 Phase 3 SCR Temp

41137-41162 N/A

41163 Major Alarm (1 bit) (as per MX_MAJOR in TABLE 42)
41164 Minor Alarm (1 bit) (as per MX_MINOR in TABLE 42)

TABLE 45: MX STATUS BITS

BIT# DESCRIPTION CLEAR (0) SET (1)

1 MX output primary selection (Utility/Inverter) (3 phases are ANDed) Utility Inverter

2 MX Inverter Source Good/Alarm (3 phases are ANDed) Failure Good

3 MX Utility Source Good/Alarm (3 phases are ANDed) Failure Good

4 MX Maintenance Bypass Indicator (Inverter/Utility) (3 phases are ANDed) Bypass Inverter
MX Inverter to Utility Phase Sync Good/Alarm (Only triggered on 2 or 3 not sync’d for three Failure Locked

5 phase)

6 N/A

7 N/A

8 N/A

9 N/A

10 MX Static Bypass Indicator (Inverter/Utility) (3 phases are ANDed) Utility Inverter

11 N/A Always set

12 Reserved

13 Reserved

14 Reserved

15 Reserved

16 N/A
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RIC

11.0 TROUBLESHOOTING GUIDE

# ISSUE

ACTION(S)

1 | AC Failure Alarm

POSSIBLE CAUSE(S)

e Short circuit occurs on AC
input side.

e AC power cable connection is
loose.

e ACinput breaker
malfunctions.

e AC fuse on Control card is
blown.

Check and replace faulty components
Check wiring of power cable and
rewire if required

Inspect input circuit breaker and
replace if required

Check fuses F100, F101 and F102
(three phase only)

2 | DC Protection
Operated

e Polarity of battery connection
is in reverse. DC wiring short
circuits.

Check and replace faulty components

3 | No HMI display with
power ON

Fuse F100 / F102 on HMI card
is blown.

Call for service

4 | Low Voltage Alarm

e Float / Equalize voltage is set
too low.

e SCR gate firing signal is
disconnected.

e Battery charger is in overload
condition.

Adjust Float / Equalize voltage as
needed

Check control wiring per electrical
schematic

Check loading and capacity of battery
charger

5 | High Voltage Alarm /
Shunt Trip

o Float / Equalize voltage is set
too high

e Incorrect number of battery
cells are connected

e Control card fails

Adjust Float / Equalize voltage as
needed

Check battery rating and battery
charger rating

Call for service

6 | Rectifier Failure
Alarm

e Power / control wiring is
disconnected.

e Protection fuse is blown.

e Shorted or open diode/SCR
block.

Check wiring per electrical schematic

Check all fuses on Control / HMI and
external fuses

Check diode / SCR short or leaking
Check SCR Gate to positive resistance

7 | No External
Temperature
Readings

e The temperature probe is
disconnected.

Check temperature probe wiring
Temperature = 2.98 Volts at 25°C
+10mV per °C increase/decrease

8 | HMI Displays
“COMMS FAULT:
CHECK CABLE /
RESTART UNIT”

e Loose wiring from HMI card
to Control card causing
communication interruption.

Check DB9 connection between
Control card and HMI card. (Note
disconnecting connection and
reconnecting will cause a control
power restart)

Power down and restart battery
charger

Call for service
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12.0 MAINTENANCE

It is recommended to check and maintain the battery charger on an annual basis:

ukhwn e

Check and clean any accumulation of dust in the battery charger

Clean or replace ventilation filters if provided

Observe internal units for any signs of damage or overheating.

Confirm operation of all cooling fans. Replace fans if non-operational.

Confirm battery voltage regulation by checking output voltage and current with a calibrated multi-
meter and clamp meter. Confirm HMI voltage and current readings are within 1% of a calibrated
multi-meter and clamp meter.

Check relay status of all alarms (if connected to external monitoring system (for example PLC,
SCADA).

Operate LED Test feature on the HMI to confirm all HMI LED are operational.

Battery maintenance: refer to battery manufacturer maintenance requirements
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13.0 NOTES
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14.0 WARRANTY

RIC ELECTRONICS LTD. guarantees this Product to be free from defects in material and/or workmanship for a
period of 18 months from date of manufacture.

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 associated
equipment.
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APPENDIX A: COMMON ALARM WORKSHEET

Example: Operator would like to include the low battery voltage alarm (LO_BAT_V), high battery voltage
alarm (HI_BAT_V), AC failure alarm (AC_FAIL), rectifier failure alarm (RECT_FAIL), ground fault alarm
(GND_FLT), positive ground fault (POS_GND_FLT), negative ground fault (VNEG_GND_FLT), shunt trip alarm
(SHUNT_TRIP), battery test mode (BAT_TEST), charger temperature high alarm (CHGR_TMP_H), charger
temperature low alarm (CHGR_TMP_L), external 1 high temperature alarm (EXT1_TMP_H) and external 1
low temperature alarm (EXT_1_TMP_L) in the common alarm. The operator would enter COM_ALM_WD1 =
5598 (2+4+8+16+64+128+256+1024+4096) and COM_ALM_WD2 = 15 (1+2+4+8)

TABLE 46: COMMON ALARM EXAMPLE

COM_ALM_WD1 | ADDER EXAMPLE COM_ALM_WD2 ADDER EXAMPLE
EQUALIZE 1 0 CHGR_TMP_H 1 1
LO_BATT_V1 2 2 CHGR_TEMP_L 2 2
HI_BAT_V 4 4 EXT1_TMP_H 4 4
AC_FAIL 8 8 EXT1_TMP_L 8 8
RECT_FAIL 16 16 EXT2_TMP_H 16 0
COMMON_ALM 32 0 EXT2_TMP_L 32 0
GND_FLT 64 64 TX_TMP_H 64 0
P_GND_FLT 128 128 HI_RIPPLE 128 0
N_GND_FLT 256 256 AC_BRKR 256 0
CHGR_OVLD 512 0 DC_BRKR 512 0
SHUNT_TRIP 1024 1024 BAT_BRKR 1024 0
MOTV_FAULT 2048 0 CHGR_MAN 2048 0
BAT_TEST 4096 4096 ALARM_A 4096 0
BAT_MID 8192 0 CHGR_INHIB 8192 0
EXT_EQU 16384 0
TOTAL 5598 TOTAL 15
TABLE 47: COMMON ALARM EXAMPLE
COM_ALM_WD3 | ADDER EXAMPLE
EXT2_TMP_H 1 0
EXT2_TMP_L 2 0
LO_BATT_V2 4 0
TOTAL 0
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TABLE 48: COMMON ALARM WORSHEET #1

COM_ALM_WD1 | ADDER EXAMPLE COM_ALM_WD2 ADDER EXAMPLE
EQUALIZE 1 CHGR_TMP_H 1
LO_BAT_V 2 CHGR_TEMP_L 2
HI_BAT_V 4 EXT1_TMP_H 4
AC_FAIL 8 EXT1_TMP_L 8
RECT_FAIL 16 EXT2_TMP_H 16
COMMON_ALM 32 EXT2_TMP_L 32
GND_FLT 64 TX_TMP_H 64
P_GND_FLT 128 HI_RIPPLE 128
N_GND_FLT 256 AC_BRKR 256
CHGR_OVLD 512 DC_BRKR 512
SHUNT_TRIP 1024 BAT_BRKR 1024
MOTV_FAULT 2048 CHGR_MAN 2048
BAT_TEST 4096 ALARM_A 4096
BAT_MID 8192 CHGR_INHIB 8192

EXT_EQU 16384
TOTAL TOTAL

TABLE 49: COMMON ALARM WORSHEET #1

COM_ALM_WD3 | ADDER EXAMPLE
EXT3_TMP_H 1

EXT3_TMP_L 2

LO_BATT_V2 4

TOTAL
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