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Neutral Temperature Sensor -Battery

115/230VAC Alarm Contacts +Battery—\

Grounding
Conductor

Use wire routing devices to hold alarm
and temperature sensor conductors at
least 1/4” (6.3mm) away from power
conductors.

Use power conductors rated 90C or higher.

Input conductors must be suitable for 10A circuits.

Battery conductors must be suitable for 30A circuits. See Section 5.
Alarm and temperature sensor may use low power (Class 2) conductors.

C. This unit is permanently connected to the AC circuit and to the battery. An external disconnect device with a

minimum of 0.12”(3 mm) pole separation must be located in the AC input to the charger.

¢ Do not energize the AC supply circuit until ALL wiring is connected, internal controls are properly set, and
the cover is secured. Always shut the AC supply circuit off before installing or removing any wiring or
opening the cover for any reason.

o Always observe proper polarity of the DC output leads.

o Always connect the output leads in this order: ungrounded charger output first, then ungrounded battery
terminal, then grounded charger output, and grounded battery terminal last. If the battery must be
disconnected for service, remove the output wiring in the reverse of the order given above.
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D. Be sure battery terminals are clean and properly tightened. Be careful to keep corrosion from coming in
contact with eyes.

E. Add distilled water to each cell until the electrolyte reaches the level specified by the battery
manufacturer. This helps purge excess gas from the cells. Do not over fill. For a battery without cell caps,
carefully follow the manufacturer’s recharging instructions.

F. Study all battery manufacturer’s specific precautions such as removing or not removing cell caps while
charging and recommended rates of charge.

e The recommended charge current range must include the rated output current of this charger,
which is 10 amperes.

o Set the float voltage jumper to the battery manufacturer’s recommended float charge voltage.
Incorrect charge voltage will accelerate generation of explosive gases, increasing the risk of fire or
explosion.

G. Enable the automatic boost charge mode (equalizing charge) only if recommended by the battery
manufacturer

H. Determine the voltage of the battery by referring to the engine or battery owner’s manual and make sure
that the 12V/24V select jumper is set to the correct voltage.

2. CHARGER LOCATION

Do not set a battery or any other object on top of the charger. This will obstruct the ventilation openings and
cause excessive heating. Ensure the charger is protected from blowing or dripping water.

3. GROUNDING INSTRUCTIONS
This battery charger should be connected to a grounded, metal, permanent wiring system; or an equipment
grounding conductor (earthing conductor) should be run with the circuit conductors and connected to the
equipment grounding terminal in the charger. This terminal is marked with the ground symbol. Connections to
the battery charger should comply with all local codes and ordinances.

4. NEUTRAL CONNECTION
The grounded circuit conductor (neutral) should be connected to the terminal marked “N” on the input
terminal block, TB1.

5. WIRE RATINGS

A. All conductors should be rated for use at 90° C or higher.

B. All input and output conductor sizes should be coordinated with the fault protection devices: 10A on AC
input (14 AWG, 2.5 mm? typical), 30A on DC output (10 AWG, 6.0 mm? typical). 1 A on Alarm terminal
block (20 AWG, 0.5 mm? typical).

C. Before installation, ensure adequate battery to charger wire gauge. Wire gauge that is too small may
activate the open battery detector and the charger will shut down. The maximum allowed resistance seen
by the charger is found in TABLE 1. These figures already include an allowance for charger variations
(they are 80% of the typical trip-point) and are for the complete circuit: total of battery leads, battery's
internal resistance, and any external equipment. The total resistance seen by the charger must not exceed
the following values:

TABLE 1
12V 24V
Maximum Resistance 58mQ 116Q
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D. To determine the appropriate cable and length, please refer to the following table:

TABLE 2
Wire Size Resistance | Maximum Charger to |Recommended Charger to
per Foot Battery Distance (Ft.) Battery Distance (Ft.)
AWG | mm’ mQ/Ft. 12V 24V 12V 24V
10 6.0 1.00 25 50 10 19
8 10 0.63 40 79 15 30
6 16 0.40 63 126 24 48

The above lengths consider the resistance of the battery and cables only and do not take into account any
additional interconnects.
The above lengths are for operation at 25C. For high temperature installations (40C) reduce lengths by 10%.

In the case of high resistance in the cables to the battery the charger may cycle between AC Fail and
Battery Fault LEDs (approximately every 10 seconds). Cable runs exceeding the proper length for
the cable gauge used most often cause this problem. The appropriate solution is to change the cable
gauge to properly correspond with the necessary cable length (see TABLE 2). In some cases where
the resistance is not too far above maximum, the charger may recover after some time (approximately
10 minutes) and start charging the batteries. If it is not possible to decrease the system resistance the
Battery Fault feature can be disabled. Please contact SENS at 1-800-742-2326 for further
information.

E. Refer to local electrical code for additional requirements.
F. See Section 9 for Terminal Block wire ranges.

6. FUSE RATINGS

A. CAUTION: For continued protection against risk of fire, replace only with same type and rating of fuse.

B. DC Output Fuse — SENS part number 304530. Bussman Type BK/ATC-30, or Littelfuse 257030
[ATO30], 30A, 32V, fast acting, blade type automotive

C. AC Input Fuse — SENS part number 304473. Bussman Type BK/AGC-10, 10A, 250VAC, fast acting,

ferrule type cylindrical, ¥4 X 1-Y4”

7. MOUNTING LOCATION

A
B.
C.

See the safety instructions for important information concerning the charger location.
The charger should be installed in a sheltered area, protected from rain and snow.
The charger should not be located where temperatures are expected to be colder than
-20° C, or hotter than +40° C for operation at rated output current.

WARNING:

NEVER CHARGE STORAGE BATTERIES AT
TEMPERATURES ABOVE OR BELOW THE LIMITS
SPECIFIED BY THE BATTERY MANUFACTURER. NEVER
ATTEMPT TO CHARGE A FROZEN BATTERY.

Allow sufficient room for routing the fixed wiring to the charger. AC input enters the left side; DC output
and alarms exit on the right.

Leave clear space for ventilation all around the unit; at least 6 inches (15 cm) at the top and bottom; at
least 2 inches (5 cm) on the sides.
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F. Charger should be mounted on a flat vertical surface so that the chassis does not warp when tightened
to the wall.
G. The charger should be mounted vertically, with the input and output terminal blocks lowermost

WARNING:

OTHER MOUNTING ORIENTATIONS INTERFERE
WITH PROPER VENTILATION AND MAY CAUSE
THE CHARGER TO OVERHEAT.

H. Do not mount the charger over any heat generating equipment.
I.  Minimize vibrations that the charger will be subjected to.

8. STATIC DISCHARGE PRECAUTIONS
The printed circuit board contains static sensitive components. Damage can occur even when static levels are too
low to produce a noticeable discharge shock. To avoid static discharge damage:
A. Handle the charger by the chassis only. Remove the cover only when access is essential for installation and
service, and replace it promptly when finished.
B. If possible, wear an approved static protection strap. If one is not available, touch one hand to the chassis
before contacting any other part of the charger.

9. MOUNTING PROCEDURES

WARNING:

THIS CHARGER IS INTENDED FOR COMMERCIAL AND
INDUSTRIAL USE. ONLY TRAINED PERSONNEL WHO ARE
QUALIFIED TO PERFORM ELECTRICAL INSTALLATIONS
SHOULD INSTALL OR SERVICE THIS UNIT.

The charger mounts to a wall or other vertical support. The mounting surface must safely support the charger’s
weight, which is 25 pounds (11.3 kg), and also the weight of the fixed wiring.

Mounting on a concrete surface:

All mounting hardware is provided by the installer.

Use optional % inch thick, 18 in. x 24 in. sheet of marine plywood (not provided) to provide a suitable
mounting surface for the charger.

Drill four holes to secure the plywood to the wall using a minimum of four ¥% in. drive pin type expansion
anchors to secure the plywood to the wall. Secure the plywood to the wall.

Drill four holes using the mounting diagram on pg. 4 for % in. (or M6) draw nut type expansion anchors
through the plywood into the cement wall.

Insert the four draw nut type expansion anchors through the plywood into the cement wall.

Mount charger to draw nut type expansion anchors with nuts and flat washers.
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Mounting on a drywall:

e Use % in. thick plywood to span two vertical support members in the wall. The plywood sheet normally does
not have to be more that 2 ft. by 2 ft. square.

¢ Place plywood to avoid electrical wiring, plumbing, etc., concealed behind wall.

e Secure the plywood to the vertical support members using % in. by 2 inch lag bolts and flat washers in a
minimum of four places.

e Mark four holes on the plywood using the mounting diagram on pg. 4. Drill pilot holes into the plywood to
secure the mounting bolts.

e Mount charger using four 1/4 inch by 1/2 in. or M6 lag bolts and flat washers

Mounting on a metal surface:

e Mount charger using four ¥ -20 by 3/4 in. hex head bolts, flat washers and split lock washers or M6
hardware to attach the battery charger to a frame, panel or cross member in four places. Use the mounting
diagram on pg. 4 to place the pilot holes, if needed.

¢ Tighten all bolts to recommended torque of 45-50 inch pounds.

10. WIRING
A. All wiring must comply with applicable codes and local ordinances. See Section 5 for recommended gauges.
B. The charger contains a DC output fuse for internal fault protection, but this will not protect the DC wiring
from fault currents available from the battery. CONSULT NATIONAL CODES AND LOCAL
ORDINANCES TO DETERMINE IF ADDITIONAL BATTERY FAULT PROTECTION IS
NECESSARY IN YOUR INSTALLATION

WARNING:

ENSURE THAT AC POWER IS DISCONNECTED AT THE CIRCUIT
BREAKER OR OTHER SAFETY DISCONNECT BEFORE WIRING
THE CHARGER.

C. Connect the equipment grounding conductor (earthing) to the charger’s grounding terminal. This should
always be the first wire connected and the last wire disconnected.

D. Connect the DC output conductors to TB3. Make the connections in the order shown in Figure 2A (negative
ground) or Figure 2B (positive ground). The terminals accept 10 through 6 AWG conductors.

CAUTION:

OBSERVE POLARITY. THE POSITIVE CHARGER
OUTPUT TERMINAL IS LABELED “+” AND THE
NEGATIVE TERMINAL IS LABELED “-”,

WARNING:
BE SURE TO ROUTE DC POWER WIRING AT LEAST Y% INCH (6.3
MM) AWAY FROM AC WIRING, ALARM WIRING, AND THE

CIRCUIT BOARD.
DC OUT
TB1 B3
TB5 ALARMS TB4
ool( ) CEELEEEEEEEERESR [ ()Y [oo
| Unused | [AG/ON][ unused | {unused|{ Unused | | RTS |
—{LHN} : FH-—
FIELD CONNECTIONS WIRING LoweErdI?}c;ard
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FIGURE 2A

Wiring sequence from charger to
battery negative ground system
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FIGURE 2B

Wiring sequence from charger to
battery positive ground system
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E. Connect the AC line and neutral conductors at TB1. If there is an identified grounded circuit con-
ductor (neutral), attach it to the terminal marked N. TB1 will accept 14-6 AWG (2.5-16 mm?) con-

ductors.

WARNING:
BE SURE TO ROUTE ALL AC WIRING AT LEAST % INCH (6 mm)
AWAY FROM DC WIRING, ALARM WIRING, AND THE CIRCUIT

BOARD.

F. Connect the alarm wiring to their respective terminals on TB5. Route alarm wiring through the plastic
bushing below TB5, keeping the conductors at least % inch (6 mm) away from DC wiring, AC wiring,
and the circuit board. The terminals accept 24-16 AWG (0.25-1.5 mm?) conductors.

WARNING:

CONNECT ALARM TERMINALS ONLY TO LOW VOLTAGE,

LIMITED ENERGY (“CLASS 2”) CIRCUITS. ALARM CIRCUITS

ARE RATED 2A AT 30 VDC, 0.5A AT 125 VAC, MAXIMUM

SWITCHING CAPACITY 62.5VA, 60W.

RELAY Not Used MASTER Not Used Not Used Not Used
CONTACTS ALARM
Common TB5-1 No TB5-4 TB5-7 No TB5-10 No Con- TB5-13 No Con-
Connection COM Connection nection nection

OPEN ON TB5-2 No TB5-5 TB5-8 No TB5-11 No Con- TB5-14 No Con-
ALARM Connection OK Connection nection nection
CLOSE ON TB5-3 No TB5-6 TB5-9 No TB5-12 No Con- TB5-15 No Con-
ALARM Connection FAIL Connection nection nection

Defaults to

Fail with no

AC input
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