Introduction

This technical manual covers the Prodigy line, excluding the Eclipse remote low side models.
All models except Eclipse are shipped with an Installation and User's manual, which can be
referred to separately. General installation information is included in this manual.
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Model Number Description

Example:

« CO530SA-1A

« C= cuber

» 05= nominal ice capacity in 100s of pounds

« 30= nominal width of cabinet. Other sizes are 22 and 48.

» S= Cube size. S=small or half dice cube. M=medium or full dice cube
» A=Condenser type. A=air cooled. W=water cooled. R = Remote

» -1=Electrical code. -1=115 volts. -32=208-230 single phase. -3=208-230 three phase.
-6=230 50 Hz

» A=Series revision code. A=first series
Note: In some areas of this manual model numbers may include only the first five characters of
the model number, meaning that the cube size, condenser type and voltage differences are not
critical to the information listed there.

Scotsman reserves the right to make design changes and/or improvements at any time.
Specifications and design are subject to change without notice.
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Water

The quality of the water supplied to the ice machine will have an impact on the time between
cleanings and ultimately on the life of the product. There are two ways water can contain
impurities: in suspension or in solution. Suspended solids can be filtered out. In solution or
dissolved solids cannot be filtered, they must be diluted or treated. Water filters are
recommended to remove suspended solids. Some filters have treatment in them for
suspended solids. Check with a water treatment service for a recommendation.

RO water. This machine can be supplied with Reverse Osmosis water, but the water
conductivity must be no less than 10 microSiemens/cm.

Potential for Airborne Contamination

Installing an ice machine near a source of yeast or similar material can result in the need for
more frequent sanitation cleanings due to the tendency of these materials to contaminate the
machine. Most water filters remove chlorine from the water supply to the machine which
contributes to this situation. Testing has shown that using a filter that does not remove
chlorine, such as the Scotsman Aqua Patrol, will greatly improve this situation, while the ice
making process itself will remove the chlorine from the ice, resulting in no taste or odor impact.
Additionally, devices intended to enhance ice machine sanitation, such as the Scotsman Aqua
Bullet, can be placed in the machine to keep it cleaner between manual cleanings.

Water Purge

Cube ice machines use more water than what ends up in the bin as ice. While most water is
used during ice making, a portion is designed to be drained out every cycle to reduce the
amount of hard water scale in the machine. That’s known as water purge, and an effective
purge can increase the time between needed water system cleaning.

In addition, this product has the capability to automatically vary the amount of water purgeed

based on the purity of the water supplied to it. The water purge rate can also be set manually.
Adjustments of purge due to local water conditions are not covered by warranty.
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General Installation - Air or Water Cooled

Location Limitations:

The product is designed to be installed indoors, in a controlled environment. Air cooled models
discharge very warm air into the room out the back. Space must be allowed at the left side and
back for air intake and discharge. Water cooled models discharge warm water into the
building’s drain. Space needs to be provided on both sides and above for service access.

Space Limitations

Note: Although the machine will function, ice capacity of air cooled machines will be significantly reduced
with minimal clearance at the sides, back and top. Some space is recommended for service and
maintenance purposes on all models.

6" of space at the sides and back are required for adequate operation. To get the most
capacity, locate the machine away from heat producing appliances and heating ducts.

22 and 30 inch wide models: Airflow is in the left side, out the back (as viewed from the front).
48 inch wide models: Air flow is in the front and left side and out the back.

Environmental Limitations

Minimum Maximum
Air temperature 50°F. 100°F.
Water temperature 40°F. 100°F.
Water pressure 20 psi 80 psi

Power supply — acceptable voltage ranges

Minimum Maximum
115 volt model 104 volts 126 volts
208-230 volt model 198 volts 253 volts

Warranty Information

The warranty statement for this product is provided separately from this manual. Refer to it for
applicable coverage. In general warranty covers defects in material or workmanship. It does
not cover maintenance, corrections to installations, or situations when the machine is operated
in circumstances that exceed the limitations printed above.
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General Installation - Air or Water Cooled

Plumbing Requirements

All models require connection to cold, potable water. A hand actuated valve within site of the
machine is required. Air cooled models have a single 3/8” FPT inlet water connection; a 3/8”
FPT to 3/8” male flare adapter is supplied with the machine and can be used if desired.

Water cooled models have the same inlet fitting plus an additional 3/8” FPT condenser inlet
water connection.

Water Filters

If connecting to water filtration, filter only the water to the reservoir, not to the condenser.
Install a new cartridge if the filters were used with a prior machine.

All models require drain tubing to be attached to them. Air cooled models have a single %"
FPT drain fitting in the back of the cabinet. Water cooled models have the same fitting plus an
additional 2" FPT drain fitting in the back of the cabinet.

Install new tubing when replacing a prior ice machine, as the tubing will have been sized for
the old model and might not be correct for this one.

Note: This NSF listed model has a 1" anti-back flow air gap between the water inlet tube end and the
highest possible reservoir water level, no back flow device is required for the potable water inlet.

Drain Tubing:

Use rigid drain tubes and route them separately — do not Tee into the bin’s drain and, if water
cooled, do not Tee the condenser drain into the reservoir or bin drain.

Vent the reservoir drain. A vertical vent at the back of the drain, extended about 8 — 10” will
allow the gravity drain to empty and also keep any surges during draining from discharging
water out the vent..

Horizontal runs of drain tubing need a V4" fall per foot of run for proper draining.

Follow all applicable codes.
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General Installation - Air or Water Cooled

Electrical

See the spec sheet or User's Manual for Minimum Circuit Ampacity or Maximum Fuse Size
ratings.

The machine is not supplied with a power cord, one must either be field installed or the
machine hard-wired.

The dataplate on the back of the cabinet details the power requirements, including voltage,
phase, minimum circuit ampacity and maximum fuse size. HACR type circuit breakers may be
used in place of fuses. Extension cords are not permitted. Use of a licensed electrician is
recommended.

Electrical connections are made inside the junction box in the back panel of the ice machine.

Follow all applicable local, state and national codes.
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General Installation - Air or Water Cooled

Note: Indentations may be deeper on C0322 and C0330

Shut machine off. I\‘

AdJUStments ~___ 1/8" indentation
Ice Bridge Thickness L j
Caution: Do not make the bridge too thin or the j
machine will not harvest properly. Bridge thickness g
adjustments are not covered by warranty. 1/8-3/16" | /
bridge j

Access the ice thickness sensor.

Too Big Just Right Too Small
Check gap between metal tip and evaporator
grid. Small cube standard gap is 3/16 inch,
medium cube standard gap is 7/32 inch. To
set, place a 3/16" (small cube) or 7/32"
(medium cube) drill bit between sensor tip
and evaporator to check. Adjust gap using
adjustment screw.

Ice Bridge Thickness Measurement

Restart unit and check ice bridge. Repeat as
needed.

Ok )

AT |
a
Ice Thickness Sensor Adjustment
)
)
Evaporator 7\, = Ice Thickness Sensor
) e

IS, cap

I~

~

V.

|

Side View of Evaporator and Ice Thickness
Sensor
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Water purge setting

The water purge is factory set to the Automatic setting. The setting can be changed to one of 5
manual settings or placed on automatic. The purge setting shows in the Code Display.

purge 1- 2- 3- 4- S- A - Automatic
setting Minimum Moderate | Standard | Heavy Maximum
Any with
RO water . .
or Low TDS | Setting | High Very high | conductivity
Water . ; TDS water, not less than
Tvpe equivalent, | non-RO | fortypical | TDS reater than 10
yp TDS less water water water 256 icroSi /
than 35 microSiemens
cm
To set:

Switch the machine OFF by holding the Off button in until a number or the letter 72 shows on
the display.

Press and release the On button repeatedly until the number on the display corresponds to the
desired setting.

Press and release the Off switch again to return to the normal control state.
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Electrical Sequence - Remote Cooled

Power connected, unit previously switched Off.

Control board does a self check. If the self check fails, the unit displays an E and no further
action will occur.

If the self check passes, the controller will display a 0, the curtain light(s) will be ON and the
Power and Sump Empty lights will be ON.

Pushing and releasing the On button will start the ice making process.

The display will begin to blink F. The component indicator lights will switch on and off to match the
following process:

The purge valve opens and the water pump starts to empty the reservoir. This is done to
discharge any excess water from ice melting into the reservoir.

The hot gas valve and the harvest assist solenoid are energized.

The inlet water valve will open to fill the reservoir. The water valve can open any time the water
level is low.

After a few seconds the purge valve closes and the pump shuts off.
When the reservoir is full the inlet water valve stops, the liquid line valve is opened and the

compressor switches on. Five seconds after the compressor starts the hot gas valve and the
harvest assist solenoid are de-energized.

Light Information: The display shows a non-blinking F. The Power and Status Lights will be Green. The
compressor, fan motor, water pump, sump full and one or two curtain switch lights will be ON.

The Freeze cycle continues. When the reservoir water temperature falls to a certain preset
point, the water pump will shut off for 30 seconds. This is the anti-slush period. At this time the
controller checks the conductivity of the water in the reservoir for the auto-purge feature. After
the water pump restarts the Sump Full light will go out and neither sump lights will be on for the
rest of the freeze cycle.

When the ice has built up enough so that the water flowing over the evaporator comes into
continuous contact with the ice level sensor, the Ready to Harvest light will begin to blink on
and off. When it has been On continuously for 3 seconds, the controller will switch the machine
into a Harvest cycle.

Indicator Information: The display shows a non-blinking H. The Power and Status Lights will be Green.
The compressor, hot gas valve and one or two curtain switch lights will be ON. After a few seconds the
water pump, purge valve and inlet water valve lights will come on.
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Electrical Sequence - Remote Cooled

The harvest assist solenoid is connected in parallel with the hot gas valve. Although it is
energized throughout the harvest cycle, its piston does not move until the ice has become
partially loosened from the evaporator plate by the action of the hot refrigerant gas passing
through the evaporator serpentine.

The remote condenser fan motor is powered by the compressor contactor, so it will be
operating during the harvest cycle.

The water pump and purge valve will shut off when the purge level setting time has been
reached, either the manual time or the automatic time. The inlet water valve will remain on until
it fills the reservoir. The Ready to Harvest light will switch Off when the ice falls from the
evaporator.

Harvest continues until the ice slab is ejected from the evaporator and falls, opening the
curtain. When the curtain opens, the magnetic reed curtain switch opens, breaking the circuit
to the controller. If the curtain re-closes within 30 seconds, the controller switches the machine
back into another freeze cycle. If the curtain switch remains open, the controller shuts the
machine down and puts it into a standby position.
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Remote Schematics
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Electrical Component Details

Compressor

» Operated by the compressor contactor. Single phase self contained models have PTCR
and run capacitor.

Contactor

» Operated by the controller and the high pressure cut out switch. Line voltage coil. When
energized the Compressor indicator light will be ON.

Water Pump
« Operated by the controller. When energized, the Water Pump indicator light will be ON.
Inlet Water Solenoid Valve

» Operated by the controller. Line voltage coil. When energized, the Water Solenoid
indicator light will be ON.

Purge Valve

» Operated by the controller. Line voltage coil. When energized, the Purge Valve indicator
light will be ON. Energized for a time during harvest.

Fan Motor(s)

» Operated by the controller and the fan pressure control. Can cycle on and off in the freeze
cycle, always off during harvest. When the controller has energized it, the indicator light
will be ON but the fan will not turn unless the discharge pressure is high enough to close
the high pressure control.

« Fan(s) may shut off near the end of the freeze cycle to build up heat for harvest. Time of
shut off depends upon available heat, as measured by the discharge temperature.

High pressure cut out
« Some air cooled and all remote and all water cooled models have a high pressure cut out
switch that shuts the power off to the compressor contactor if the discharge pressure is too
high. It is an automatic reset.

Harvest Assist Solenoid(s)

» Operated by the controller in parallel with the hot gas valve. Cycles on and off at the
beginning of a restart. Energized throughout the harvest cycle. Line voltage coil.
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Electrical Component Details

Liquid Line Valve

* Remote only. Opened by the controller to start a freeze cycle. Closed to shut unit off. Line
voltage coil.

Hot Gas Valve(s)

» Operated by the controller in parallel with the harvest assist solenoid. Cycles on and off at
the beginning of a restart. Energized throughout the harvest cycle. Line voltage coil.

Controller
» Senses ice thickness, water level, water temperature, discharge temperature. Controls
compressor contactor, fan motor, water pump, inlet water valve, hot gas valve, purge
valve, harvest assist solenoid. Indicates status and component operation. 12 volt.
Transformer
» 12 volt secondary, supplies power to controller only.

Water Level Sensor

» Three probe conductivity sensor. Bottom probe is common, mid probe is refill sump, top
probe is full sump. Refill can occur at any time.

Ice Thickness Sensor

 Single wire conductivity sensor. Circuit made from controller to ground to controller when
water contacts a probe suspended over ice plate. Signals ready for harvest.

Curtain Switch(es)

« Magnetic reed switch. Normally open, switch is closed when magnet is nearby. Models
with two evaporators have two curtain switches. Single switch can be connected to either
J8 or J7 of controller. Curtains may be removed in the freeze cycle without affecting
controller operation. A curtain removed during harvest will cause the controller to terminate
harvest and shut the unit off. Two curtain models require both curtains to open to
terminate harvest, and if either one remains open for 30 seconds that signals the controller
to shut the unit off.

Water temperature sensor.

» Thermistor inserted into the water pump discharge hose. Reported temperature used by
the controller to determine anti-slush cycle start time.
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Electrical Component Details

Discharge temperature sensor.

» Thermistor attached to the discharge line near the compressor. Reported temperature
used by the controller to determine end-of-cycle-fan-off-delay time. If discharge
temperature exceeds a preset maximum, controller will shut the machine off.

Note: Controller will operate machine in a default mode with thermistors disconnected from the

controller. Diagnostic code #5 or 7 will be displayed during that time.

Component Indicator Light Table

System

Indicator Light ON

Condenser Fan or Liquid Line
Valve

Fan Motor Powered or LLV open

Water Pump

Pump Motor Powered

Purge Valve

Purge Valve Opens

Inlet Water Solenoid Valve

Inlet Water Valve Opens

Hot Gas

Hot Gas Valve Opens

Compressor Contactor

Contactor Closes

Ready to Harvest

Water contacting ice thickness sensor probe

Sump Empty

Open between mid sensor and common

Sump Full

Closed between top probe and mid probe

Curtain Switch

Curtain open

0z
(©)
)
=
‘Ll
(o)
=
(S
(&)

FAN I/ AUX

SOLENOID

HOT
CGAS

4

COMPRESSOR

TP21

READY TO
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O e T S T ST

Component Indicator Lights
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Refrigeration

Refrigerant: R-404A

Compressors: Copeland or Tecumseh hermetic by model

Expansion valves: Non adjustable, internally equalized, one per evaporator.

Hot gas valves: Pilot operated, line voltage coils. One per plate.

Condensers: Forced draft air, counterflow water. All air cooled models have left side air inlet.
48” wide air cooled models also have front air inlet. All air cooled models exhaust air out the
back.

Air filters: Surface mounted to panels. Filter media removable without removing panels.

Fan blades: Reduced vibration blades in most air cooled models.

Remote Systems: Head pressure control valves in condenser. No check valves. Headmaster
protected by filters (not filter driers). Controller pumps unit down by closing the liquid line valve
and keeping the compressor on for a fixed time period at shut down.

Fan pressure control. All AC. Controls fan motor operation in the freeze cycle.

High pressure cut out. WC, RC, AC with Tecumseh compressors.

Evaporator: Unified cell plate. Nickel plated copper. Three heights: 67, 12" and 18”. Small
cube = half dice, medium cube = full dice.

Small cube: 7/8" high x 7/8" deep x 3/8" high

Medium cube: 7/8" high x 7/8" deep x 7/8" high
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Water System

Batch type. Insulated water reservoir contains full water charge for each ice making cycle.
Water valve: Solenoid type. Opens to fill reservoir when mid sensor probe no longer makes a
circuit to the bottom probe. Closes when reservoir is full and top probe makes circuit to mid
probe.

Pump: Unsealed pedestal type, twist-release mounting

Water purge valve: Solenoid type. Opens to purge water during harvest cycle.

Water Level Sensor: Three probe conductivity.

Distributor: ABS plastic. Evenly distributes water over the evaporator surface. Slides off the
evaporator top. Removable cover for ease of cleaning.

Water Distributor Removal
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Control Operation

Standard control:

« Electronic controller operating from a 12 AC volt power supply. Will operate within a
voltage range between 10 and 15.5.

« User’s Indicator lights, four front visible: Power, Status, Water, De-scale/Sanitize.

» Accessible On switch.

+ Accessible Off switch.

» Code Display: Displays letters and numbers to indicate cycles and diagnostic codes.
» Manual Harvest switch: Use to trigger harvest at any time.

+ Clean switch: Use to initiate and finish the de-scale or sanitizing cycles.

+ Component Operation Indicator Lights: Indicate the status of certain components; water
level; ready for harvest; curtain switch position.

« Power Light: On when power is being supplied to the controller.

 Status Light: Green when machine is in ice making mode and is operating correctly. Blinks
red when a machine malfunction has been detected.

» Water Light: Blinks red when reservoir does not fill with allowed time period.

» De-scale / sanitize: Yellow when the controller has determined it is time to de-scale and
sanitize the machine. Use clean process to reset light. Time is determined by power up
time and controller's setting. Standard setting is 6 months. See adjustment process

Controller Connections:

« J1 - Ground and Power Supply

» J2 — High voltage power harness to loads
» J3 — Factory use

» J4 — Optional board connector

« J5- Communications port

» J6 — Thermistor connection

e J7 — Curtain switch

« J8 — Curtain switch

« J9 — Water level sensor

* J10 — Ice thickness sensor

» J11 — Bin thermostat. Use with NO thermostat (closes on temperature fall) & specified
harness.
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Control Safeties

Max freeze time — 45 minutes

When exceeded, the controller will attempt another freeze cycle. If the next cycle's freeze time
is less than maximum, the control will continue normal ice making. If the next freeze cycle was
too long, the control will again attempt another freeze cycle. If the freeze cycle is too long three
consecutive cycles, the controller will shut the unit off and it must be manually reset.

Min freeze time — 6 minutes

If the controller switches the machine into harvest within 20 seconds of the minimum freeze
time, the controller will harvest for a preset time and does not stop if the curtain switch opens.
If this occurs again in the next three cycles, the machine will shut down and must be manually
reset.

Max harvest time — 3.5 minutes

If the harvest cycle has continued for 3.5 minutes without the curtain opening, the controller will
shut the machine off for 50 minutes and then restart. If there is another the machine will shut
the machine off for another 50 minutes and then restart. If it fails a third consecutive time the
controller will shut the machine down and must be manually reset.

» Time between resets — 50 minutes

» Number of automatic resets — 2

+ Max water fill time — 5 minutes. Machine will attempt a restart every 20 minutes.
» Max discharge temp — 250 degrees F.

» Time interval between cleanings — 6 months power on time - adjustable in one month
increments, can be set at 6, 5, 4 or 3 months of power up time.

» Manual harvest time — 3 minutes

* Pump down interval — remote only. 12 hours. Pump down is 30 seconds of compressor
only on time.

* Minimum compressor off time — 4 minutes
» Continuous Run Time Maximum Cycles - 200
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Repair Procedures

Inlet Water Solenoid Valve

1 Disconnect electrical power

AWARNING

2  Shut off the water supply.

3  Remove front and left side panels. Electrical Shock Hazard.

4 Unplug wire from coil. ‘ Disconnect electrical
power before beginning.

5  Disconnect water supply tube from the

inlet of the valve.
6  Disconnect the water outlet tube.
7  Remove the two mounting screws holding the valve to the back panel.

8 Pull the valve forward and out of the machine.

Fan Blade or Motor
1 Push and release the Off button
2  Disconnect electrical power.
3  Remove front panel, sound shield and left side panel.
4 Unplug fan motor wire leads.
5 Remove fan motor mounting brackets from shroud. Note: Fastener size is 3/8” hex
6  Carefully remove fan motor and blade assembly from machine cabinet.
7  Loosen set screw, pull fan blade from motor shaft.

8 If the blade is the only part being changed, reverse to reassemble. Note: blade mounts
purge to end of motor shaft.

9 If the motor will be changed, remove mounting brackets from fan motor. Note: Fastener
size is /4" hex.

10 Reverse to reassemble.

September 2006 Page 101



Repair Procedures

Purge valve

1 Push and hold the Off button to shut the AWARNlNG

machine off.

2 Disconnect electrical power. Electrical Shock Hazard.

3 Remove front panel. ‘ Disconnect electrical
power before beginning.

4  Remove left side panel.

5  Unplug wires from valve coil.

Note: The coil can be removed from the valve body by rotating it 1/8 turn
CW. After removal of the coil the spring and plunger can be taken out.

6  Remove screws holding valve to mounting bracket.
7 Remove inlet and outlet hoses

8 Remove valve from cabinet.

9 Reverse to reassemble

1 Push and release the On button to restart the machine

Water level sensor
1 Push and hold the Off button until the machine shuts off.
2 Remove the front panel.
3  Remove the sound shield.
4  Locate water level sensor.

5  Squeeze the locking tabs together and pull the sensor up
and out of the sump.

6  Unplug the electrical connection from the sensor.

7 Reverse to reassemble.
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Optional add-on control information

Vari-Smart™ Adjustable ice level option

The adjustable ice level control is an optional add-on system consisting of an control board,
label and sensor.

The control board fits above the standard control and connects to it using connector J4. The
sensor mounts to the base of the ice machine through a hole in the base.

The control has an adjustment knob. Rotating the knob CW lowers the maximum ice level that
the ice machine will maintain in the bin or dispenser. When the ice level is at or above
maximum for the setting, the bin full light on the ultrasonic board will be ON.

Ultrasonic Board and Cable

12

.

We,. Bin

0 C) '\/?D,) Full

i Adjust Ice Level

Technician Section

Code Description
F..........Freeze Cycle ®
F flashes. . .. Freeze Cycle is Pending
e .. . Harvest Cycle
28 H flashes. ... Manual Harvest
26 0 Mia s Faal
Ultrasonic ice level control settings Ultrasonic control shown in its installed

position, set at maximum fill.
0 = controlled by the curtain switch
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C1448, C1848, C2148 Air or Water Cooled S0 Hz
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C0522, C0530, C0630, C0830 C1030 Remote S0 Hz
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C0322, C0330, C0522, C0530, C0630, C0830, C1030 Air or Water Cooled
50 Hz
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50 Hz Electrical Info, June 2008

Model Voltage KWH/24 @ 90/70 Amps Min Circ Amps Max Fuse
MDT25A 230/50/1 11 15
MDT25W 230/50/1 10.4 15
MDT40A 230/50/1 11 15
HD22 230/50/1 1.1

HD30 230/50/1 1.1

C1030MA 230/50/1 12.6 15.3 20
C1030MW 230/50/1 11.4 14.1 20
C1448MA 230/50/1 14.7 17.9 30
C1448MW 230/50/1 13 16.2 30
C1448SA 230/50/1 14.7 17.9 30
C1448SR 230/50/1 14 17.2 30
C1848MA 230/50/1 20.8 25.5 30
C1848MR 230/50/1 20.1 24.8 30
C1848MW 230/50/1 19.1 23.8 30
C1848SA 230/50/1 20.8 25.5 30
C2148MR 230/50/1 23.5 28.9 30
C0322MA 230/50/1 7 5 6.1 15
C0322MW 230/50/1 5 4.5 5.6 15
C0522MA 230/50/1 7.1 5.6 6.8 15
C0522MW 230/50/1 4.7 4.7 5.9 15
C0522SA 230/50/1 7.1 5.6 6.8 15
CO530MA 230/50/1 6.8 5.9 7 15
C0530MW 230/50/1 5 4.7 5.8 15
CO0630MA 230/50/1 6.4 8.3 10.1 20
C0630MW 230/50/1 4.3 8.3 10.1 20
C0630SA 230/50/1 6.4 8.3 10.1 20
CO0830MA 230/50/1 5.2 11.8 14.3 30
C0830MW 230/50/1 4.2 10.6 13.1 30
NME654AS 230/50/1 10.1 15
NME654WS 230/50/1 9.5 15
NME954AS 230/50/1 13.4 20
NME954WS 230/50/1 13.1 15






