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1.-INTRODUCTION

The present documentation does reference to the manual of operations of the
waste preparation unit (WPU).

1.1.-General information
Variable speed drive
POWER ELECTRONICS SD450

- It’'s installed in the control panel.
- It works whenever the power supply is connected. Otherwise,
should rearm the control panel, so that the variable speed drive works.
- Its objective is to display the motor rotation velocity, to the waste
preparation unit pump.

PLC
GE FANUC VERSAMAX MICRO CONTROLLER

- It's installed in the control panel.

- It works whenever the power supply is connected. Otherwise,
should rearm the control panel, so that the plc works

- It’s function is to control the actions of all equipment elements, analogue
or digital, as well as execute the orders received from the user through
the program. As well as, can adjust parameters: input frequency, input
power factor, momentary power loss, etc.

Load cell
CAJA SUMA UTICELL

- It's installed in the control panel.
- It works whenever the power supply is connected. Otherwise,
should rearm the control panel, so that the load cell works.
- Its objective is to add the values obtained by the load cells and show the

weight.
Temperature regulator
OSAKA OK83
- It’'s installed in the control panel.

- It works whenever the power supply is connected. Otherwise,
should rearm the control panel, so that the load cell works.
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- Its objective is to show the user temperature set point, as well as the real
temperature of the mixture.

1.2.-Safeties

The equipment has a number of safety systems that allow to protect workers
who handle it as well as the installed elements.

1.2.1. - Mechanical safeties

Pressure relief valve RV_1302_01

- It’'s installed in tank
- Its function is to avoid an overpressure, P=2,5 bar

Pressure relief valve RV_1303 01

- It's installed in tank
- Its function is to avoid an overpressure, P=6,2 bar

1.2.2. - Electrical safeties

Emergency stop

- It's installed in the control panel.

- There is mushroom type button.

- It cut the electrical supply of the whole equipment.

- It is operated while the equipment is running; the system will interpret this

as an arrest warrant. Once you reset the switch to its original position, be
necessary to reset the system to boot the equipment.

1.2.3. - Logics safeties

Digital signals blockade

Pump

Will never work if it is selected magneto-thermal protection of the pump or the
lower level of the tank, less than programmed.

Utilities
Will never work if the valves are closed.
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2. - STARTING INSTALLATION

2.1.- Level fine tuning
The equipment has a self-carrying frame and should be levelled perfectly.
2.2.-Utilities connection

Compressed air

The team needs oil-free compressed air at 6 bar. Consumption is not
significant.
Compressed air connection must be made in the FTR-100 air regulator.

Deionized water

Deionized water connection is made in the HV_1301 01 valve.
Soft water
The soft water connection should be in the HV_1301 02 valve.

Cooling water

The cooling water connection should be in the HV_1302_01 valve.

Cooling water return

The equipment allows the cooling water recovery.
The cooling water returns connection should be in the HV_1302_02 valve.

Steam

The steam connection should be in the HV_1305 01 valve.
Drain

All drain valves are directed to the nearest drain.

Electricity

The electrical power equipment needs 220/ 380 V 111 + T + N, 50 Hz
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3.- STARTING THE EQUIPMENT

3.1.-Initial adjustments

Manual valves

The WPU has several manual valves, some of which should be fully open during
normal operation, others completely closed and the rest should be adjusted to
achieve stable operation of the equipment.

Manual valves must be fully open are:

oHV_1302_02, cooling water outlet.

oHV_1302_01, cooling water inlet.

OoHV_1301 01 o HV_1301 02, depending on water use,
deionized or softened respectively.

Manual valves to be adjusted to keep the equipment in working order are:

oHV-1304_03, recirculation.

oHV_1304_02, pump output.

oHV_1304 04, as sequence of the equipment.

o0HV-1305_01, as sequence of the equipment.

OoHV_1304 01, HV_1305 02 y HV_1305 03, as sequence of
the equipment.

Magneto thermals

The pump has an overload protection insides the electrical panel. The
characteristics plate must be revised in order to know the adjustment value.

Engines rotation direction

It's very important to check the rotation direction of pump. It has an indication
of its own rotation direction

Please pay special attention because it can’t work without water.

Temperature probes adjustment

The procedure for calibrating temperature probes recommended by CIFA is:
Note

This procedure is a recommendation, but how to act must be determined by
laboratory procedures and according to calibration staff, either the same
laboratory or by an external company.
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To proceed to the calibration of the probes should possess the necessary
facilities for this work. The minimum would be a cold bath preferably 40 ° C and
a heating capable of reaching 120 ° C.

The computer must be turned in order to read the signs of the probes to be
calibrated.

1- Place the sensor to be calibrated in an ice bath, which should be as close to
40 ° C. Without located below this value, check with the probe pattern is
temperature.

2 - Enter the minimum value of temperature the value you are dialing the probe
pattern, and the minimum value of points that are receiving the PLC of the
probe to be calibrated.

3 - Place in a hot bath as close to 120 ° C, without exceeding this value. Drop in
the probe to be calibrated and the pattern and wait for it to stabilize.

4 - Enter to the maximum temperature value that is setting the standard probe,
and the maximum value of points that are receiving the PLC of the probe to be
calibrated.

5-Perform again indicated in item 1 for checking that has not changed the low
value. In case you have to touch it again to start the operation, repeat steps 1
and 2

Only when it is satisfied that reading in low and high temperature is right will
for good calibration.

Note

It is very important that if you have to replace a tube or touching power cables,
cutting power to the control box to prevent damage to the analog input module.
of the PLC.

3.2.- Elements manual handling

The system has the potential to act manually on the items of equipment such as
pneumatic valve, variously pump speed, etc.

By activating the relays located inside the electrical panel or by programming
the drive.

Pay particular attention to the manual handling of the elements. This practice
should be limited to specific actions such as preventive maintenance. Never be
kept constantly under control element manual.

Note

It is also possible to act manually on the temperature control equipment, pay
special attention to this element, as it is completely independent of the
programming equipment.
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3.3.- Adjust of initial parameters

The system allows you to adjust different parameters to operate the equipment.

Temperature

Jacket tank cooling temperature (TT_1303_01), at what temperature you want
the system goes to recirculation cooling water to maintain the preset
temperature. To this must be activated cooling selector located on the control
panel door.

Weight

There are two values that can be edited in the console, load cell used in
automatic mode and get a water refill and entered two, as addition of water to
reach the desired weight of the mixture. It is very important to zero in the load
cell before editing the options.

Rotational speed of the pump

Pump can be programmed through the inverter and determine how often we
grind to improve the particle size.
4.- WORKING

Before starting the equipment, you must ensure that all steps have been
indicted in the paragraph, initial adjustments.

4.1.-Description

Manual way

Once you have selected manual mode, selected the order of the weights that
we obtain and active cooling tank.

Initialize the filling of the tank (with deionized water), pressing the filling should
hold up to the achieve the desired weight.

Once you reach the weight hopper additive supplied by the team to reach the
desired weight or rerunning the filling to meet the new order.
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Using the hand pump start button, start working the WPU, (remove the hopper
and put the cover) when we passed the minimum level of the tank (the led on
the lower level should be green) and not reached the top level (top level led
should be green).

The grind time depends on the time we pulled the pump start button to stop the
shredding must press the stop button manual pump.

When the WPU finish, with the desired particle size, we can start the transfer
seqguence.

In case of pressing the emergency stop would require a reset of the equipment
and the WPU back to previous values.

Automatic way

Once you have selected manual mode, selected the order of the weights that
we obtain and active the cooling of the tank.

It begins to fill the water automatically to the set point number 1, default in the
console of the weighing cell. Once this level, the system for 15 minutes, time to
make the addition to the tank through the hopper. When finished, you must
remove the hopper and put the cover on the additions port.

When finish the programmed time, the system will add deionized water if we
have not yet reached the value of the set point number 2, preset in the console
of the weighing cell.

Reached the second value , and provided that exceed the lower level and not
reach the top level. The pump will be put into operation, the milling will last 15
minutes (value set uneditable).

After this time, the equipment is ready for transfer to C1.

In case of, press the emergency button the sequence will stop automatically
and will require a reset of the WPU.

4.2.- Equipment information
While the equipment worked through the console of the weighing cell, you can

display the weight of the contents of the tank. And the temperature controller
can show the temperature of the jacket to avoid overheating by pump works.

4.3.-Warnings
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The system understands as advertisements all those alterations of normal
operation that does not entail an automatic action by the system itself. The
warnings on this equipment are:

- Optical alarm
- The warnings don’t stop the equipment

Warning list

- Optical alarm: pump works SP_1304_ 01
- Optical alarm :manual stop pump SP_1304_01
- Optical alarm: water filling PV_1301_01

5.- MAINTENANCE

5.1.- General information

Concept
The objective of a maintenance plan is to be a supportive guide in the

maintenance of elements of equipment that require this.

The success of a maintenance plan depends, basically, on how exhaustive the
information is and the correct analysis of this information. For these reasons the
maintenance plan should be a live document that can be modified depending on
the experience and events.

The maintenance plan is based on a set of actions and checking from diary to
yearly periodicity according to the specific element to maintain. The
maintenance information must be taken accurately in order to accumulate very
useful information for maintenance works in the future.

5.2.- Schedules

Symbols for periodical execution indication

Symbol Periodicity
D Daily
w Weekly
M Monthly
6M Twice yearly
Y Yearly
XY Every X years
e.g. 5Y (every 5 years)

10




5.3.- Operation description

NeoPure

General
Item | Periodicity Operation Tag
Every ten years to make the
000 | 10A hydraulic test system (pipes VSL2 1300 01
and tank
Piping system
Item | Periodicity Operation Tag
Visual inspection of all pipes
100 | M and check for leaks VSL2 1300 01

Valves and spray ball

Item | Periodicity | Operation Tag
Visual inspection of
200 | M pressure relief valves RV_1303 01, RV_1302_01
210 |A canitary valves, Replace | HV-1304_01-02-03-
Y - "€ 04,HV_1305_01-02-03
gaskets
Remove and clean the
290 | A pneumatic valves. PV 1301 01
Replace gaskets

11
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manual vaives. Replace if | HY-130101-02
230 |A e - Rep HV_ 1302 01,
y HV_1303_01-02
Remove and clean the 3-
540 | A way valve. Replace if S3Vv_1303 01
necessary
Remove and clean the
550 | A spray ball. Replace if NOZ_1306_01
necessary
Filter
Item | Periodicity | Operation Tag
300 | M Visual inspection of the tank vent filter GF 1302 01
Pump
Item | Periodicity | Operation Tag
Verification of the absence of abnormal
400 | 6M noise SP_1304_01
Pneumatic system
Item | Periodicity | Operation Tag
500 |s Check the pressure of compressed air supply NLA.

12
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510 |M Check for leaks at all connections air valves NLA.
520 | 6M Check and adjust the air pressure switch NLA.
Instruments
Item | Periodicity | Operation Tag
Check and correct temperature
600 | 6M pro_bes in _the control system. TT 1303 01
Calibrate if necessary
Check the pressure-gauge.
. : Pl_1302_01,
610 | 6M Calibrate if necessary PI_1303 01
U ﬁgceggsgse levels. Calibrate if LSH_1301_01,
y LSL 1301 01
Check the load cells. Calibrate if WT 1307 01-02-
630 | 6M necessary 03

Electrical components

Item | Periodicity | Operation Tag
200 | 6M Clean the box with compressed air NLA.
710 | 6M Check the status of the contacts of contactors NLA.

13
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Check the status of all power cables

720 | 6M N.A.
730 | 6M Check the status of all operating cables NLA.
240 | 6M Calibrate all critical sensors NLA.
750 | 6M Check drive status and indications NLA.
760 | A Check and make sure all cables to terminal NLA.

blocks

14
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1. Scope

This operating procedure describes the steps to follow for the preparation of C1 feeding mixture
with the Waste Preparation Unit (WPU) and its transfer into the C1 Influent Tank. The
ingredients considered for the mixture include water, vegetables and human faeces in quantities
and proportions as defined for the C1 feeding specification (Appendix 1). Three possible
operating strategies are defined, in order to supply the necessary feed to the Influent tank for 3.5

and 7.0 days (half-week and one week).

The mixture and particle size reduction takes place in the WPU, considering that the working
volume of the C1 influent tank is 50 L, and that the maximum allowable transfer volume is 35 L.

The WPU User Manual is available in order to start the WPU and prepare the feed under

nominal conditions.

2. Reference and applicable documents

2.1. Applicable documents

AD1 MPP-QA-07-0001
AD2 MPP-QA-07-0003
AD3 MPP-QAP-08-0004

MPP Quality Manual
MPP Rules for good lab practices
MPP Glossary of terms and definitions

AD4 WPU User Manual

AD5 C1 Feeding Mixture Composition
Faeces Handling Procedure
P&ID of the Waste Preparation Unit

ADG6 MPP-OP-08-1002
AD7 MPP-PID-11-1301

3. Reference documents
RD1 MPP-UM-11-0001 (0)

4. Acronyms and definitions
WPU Waste Preparation Unit

For further definitions, please refer to AD3

5. Personal protective equipment

5.1. Lab coat

5.2. Long sleeve gloves
5.3. Boots

5.4, Goggles

5.5. Apron

User Manual of the Chilled Water System

This document is confidential property of the MELISSA partners and shall not be used, duplicated, modified or transmitted
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5.6. Mask (optional)
5.7. Earplugs / anti-noise earmuffs
6. Equipment
6.1. WPU system
6.2. Weight scale (Gram, model GX-6000)
6.3. Step ladder
6.4. Steel funnel
7. Glassware, Consumables and Tools
7.1. 35 L plastic tank
7.2. 5 L plastic beaker
7.3. Plastic brush for cleaning
7.4. Biohazard waste container
7.5. Stainless steel spoon
7.6. Large hermetic zip plastic bags
7.7. pH test strips
8. Materials
8.1. Feeding mixture (bags of milled vegetables)
8.2. Faecal material (frozen in a hermetic container)
8.3. Commercial NaCIO solution (free chlorine: 50 g/L)
8.4. 5 M NaOH solution (200 g/L)
8.5. Phosphoric acid (85%)

9. Preparation of faecal material and chemicals for the mixture and
cleaning of the WPU in the 9A room

9.1
9.2.

0.3.

Place the biohazard waste container inside the WPU room.

Pour 3.0 L of commercial NaClO solution into the 35 L plastic tank, and dilute with water
until a final volume of 30 L, indicated in the upper internal part of the tank, to make a final
concentration of 10% (v/v).

Take the number of samples with faeces stored in the 9D room freezer (see Procedure
for Handling Faeces Samples), according to the amounts defined in Appendix 1, and
place them on the dedicated table in the WPU room.

This document is confidential property of the MELISSA partners and shall not be used, duplicated, modified or transmitted
without their prior authorization. . Memorandum of Understanding ESTEC 4000 293 100/10/NL/PA
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9.4. Open the zip plastic bag, unscrew the cover, remove the internal lid of the faeces

9.5.
0.6.

9.7

10.

10.1.

10.2.
10.3,

10.4.
10.5.

10.6.

1.0 Joe
10.8.
10.9.

10.1

10.1
10.1

10.1

10.1

This doc

containers and dispose them into the biohazard waste container; screw again the cover
and close the plastic zip bag.

Fill 2 5 L plastic beaker with 2.5 - 3.0 L of hot tap water at 45 - 50 °C, and place it on the
table in WPU room.

Put the first sample with faeces in the beaker with hot water bath for 5 min, in order to
ease the removal of the faecal sample from the plastic container.

Repeat the previous step with the rest of containers with faecal material until the last
sample has been released. If necessary, discard the cool water from the beaker and fill
again with fresh hot tap water.

WPU Mixing Procedure (Manual Mode)

Switch on the WPU panel control by activating the red General Switch, on the right part
of the front panel (see figure 1).

Push the blue “RESET” button to restart the safety module (see figure 2).

Verify that the drain bottom manual valve HV_1305_02 of the WPU closed (see figure
4).

Remove the hand hole lid and fix the steel funnel with the clamp.

Tare the weight of the vessel to zero value by pressing “0” on the weight control display
of the WPU (see figure 3).

Select the “Manual Mode” at the manual selector of the WPU control panel (see figure
2).

Verify that the Deionized Water inlet valve HV_1301_01 is opened.
Verify that the Compressed Air Supply valve HV_9A15_01 is opened.

Verify that the pressure indication in gauge PI_1302_03 is 0.4-0.5 MPa. Otherwise
adjust the pressure, opening or closing the pressure regulator HPCV_1302_02 (see
figure 4).

0. Fill the vessel with deionized water pressing the “PV_1301_01” button on the WPU
control panel, until the volume indication in the weight scale corresponds to the volume
defined in Appendix 1 (see figure 2).

1. Take the faeces containers from step (8.6) out of the plastic bags.

2. Use the step ladder in order to have a direct vision of the complete steel funnel, and
discharge the faeces inside the vessel (use a metal spoon if necessary).

3. Place the empty containers inside the plastic zip bags, close the bags and dispose in
the biohazard waste container.

4. Put the metal spoon in the previously prepared tank with 30 L of diluted NaClO solution
(7.5).

ument is confidential property of the MELISSA partners and shall not be used, duplicated, modified or transmitted
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10.15.

10.16.
10.17.

10.18.

10.19.

10.20.
10.21,
10.22.

10,23,
10.24.

1025,

10.26.
10.27.

Put the used gloves in a large hermetic plastic bag and dispose of them in the
biohazard waste container. Put on new gloves.

Wait 15 min until the faeces are thawed inside the WPU vessel.

Pour the necessary amount of the thawed vegetables mixture in the vessel, according
to Appendix 1, keeping a complete vision of the steel funnel entrance.

Complete the volume of the mixture with deionized water, according to Appendix 1, by
pressing the “PV_1301_01" button on the control panel (see figure 2).

Remove the steel funnel and place it in the 35 L plastic tank with 30 L of (8.2) NaCIO
solution for disinfection.

Close the WPU hand hole securely with the lid and clamp connection.
Dispose the used gloves in the biohazard waste container and put on new gloves.

if it is necessary to have a temperature control inside the WPU tank, it is possible to
activate it following the section 12.

Put on earmuffs.

Start the centrifugal pump by pressing the green Start button “SP-1304-01" (see figure
2), and wait for 15 min.

Verify periodically the status of the mixture through the sight glass using the external
light source.

Stop the pump pressing the red Stop button "SP-1304-02 (see figure 2).
The Mixing procedure is finished.

This document is confidential property of the MELISSA partners and shall not be used, duplicated, modified or transmitted
without their prior authorization. . Memorandum of Understanding ESTEC 4000 293 100/10/NL/PA
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Fig. 1. Isometric view of the Control Panel, Fig. 2. Front view of the Control Panel,
indicating the General Switch on the right side indicating the control switches and buttons.

Fig. 3. Detailed view of the Weight Control
Display, showing the Tare Button.
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11. Transfer of prepared feeding mixture to the C1 Influent tank

11.1.

11.2,
11.3.

11.4.

11.5.

11.6.

11.7.

118,

11.9.

11.10.

Open the drain bottom manual valve HV_1305_02 (see figure 4). Verify that the
manual valve HV_1304_04 is opened and that the three-way manual valve
H3V_1001_01 is in the correct position for transfer (see figure 5).

Close the exhaust manual valve HV_1302_01 (see figure 4).

Verify that the pressure indication in gauge PI_1302_02 is about 0.1 MPa (1.0
bar) (see figure 4). Otherwise, adjust the pressure by opening or closing the
pressure regulator HPCV_1302_01 (see figure 4) until a pressure of 0.1 MPa is
reached.

Fig. 5. Position of the three-
way valve H3V_1001_01 for
feed transfer from the WPU
to the Influent tank.

Open the clamp connection of the Safety Valve RV_1003_01 in Influent Tank, to
avoid the overpressure during the transfer process.

Close the N, entry manual valve HV_1003_01 to avoid the loss of N during the
transfer procedure (see figure 7).

Open the manual valve HV_1302_02 (see figure 4), and control visually the
pressure increase in WPU vessel at gauge P1_1302_01 (see figure 4).

Once the pressure in WPU vessel reaches 300 mbar, verify visually that the feed
mixture is flowing through the flexible transfer piping. If the flexible piping is full,
proceed to the next step.

Press the “Edit Values” button at the HMI screen, select the “Feeding Bioreactor
MAN Mode” tab, and activate the three-way solenoid valve S3V_1001_02 (it is
not necessary to start the recirculation pump GP_1001_01), verify that the
S3V_1001_01 is not activated in the screen.

Set the MANUAL operation mode at the HMI screen for the Bioreactor Feeding
Control.

Verity visually that the feed is passing through the transfer line from the WPU to
the Influent tank by the following indicators: a) visually in the Influent tank with a

This document is confidential property of the MELISSA partners and shall not be used, duplicated, modified or transmitted
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11.11.

11.12,

13
11.14.

11.15.

11.16.
11.17.
11.15.
11.19.

light source, b) by increase of the Influent tank level in HMI, and c) by the
decrease in weight indication at the WPU vessel.

When the volume indication in the WPU weight control display is less that 2 L, go
to the C1 PC panel and just when is not possible to see the feeding in the
transparent transfer piping stop the transfer by changing Bioreactor Feeding
control to AUTO.

Close the manual valve HV_1302_02, open the hand exhaust valve HV_1302_01
and wait until the pressure at gauge Pl1_1302_01 in WPU vessel indicates 0 bar
(see figure 4).

Close the bottom valve HV_1305_02 (see figure 4).

If the C1 bioreactor feed is prepared for more than 3.5 days (according to
Appendix 1), continue to step 11.1.

Press the button “PV_1301_01" on the panel control (see figure 2) to fill the WPU
vessel with an additional volume of 10 L of deionized water, following the
indication of the weight control display. The objective of this step is to recover the
remaining material in the WPU vessel and piping.

Start the centrifugal pump by pressing the green “Start” button.
After 2 min stop the pump by pressing the red “Stop” button.
Repeat the steps 10.6 to 10.12 to complete the transfer of the feed.

Close the upper port of the Influent tank safety valve RV_1003_01 and open the
Nz supply manual valve HV_1003_01 to the influent tank (see figure 7).

The P&IDs in Figures 6 and 7 in next pages describe the elements involved in the feed
transfer procedure from WPU to C1 compartment in red color.

This document is confidential property of the MELISSA partners and shall not be used, duplicated, modified or transmitted
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12. Cleaning procedure

12.1.
12.2.

123,

12.4.

125.
12.6.

1207

12.8.
12.9.

Verify that the bottom manual valve HV_1305_02 is closed.

Verify that the reading at weight control display is 0 kg, otherwise tare the weight
controller by pressing the “0“ key (see figure 3).

Fill the WPU with decalcified water by opening the manual valve HV_1301_01
(see figure 4) until a reading of 40 kg is reached in the weight controller display
(see figure 3).

Verify that the pressure reading in gauge P1_1302_01 is 0 bar, and remove the
handhole lid.

Pour carefully 1 L of 5 M NaOH solution into the WPU.

Complete the vessel volume with decalcified water by opening the manual valve
HV_1301_02 until a value of 50 kg is reached in the weight controller display.

Change the position of the three-way manual valve H3V_1001_01 in the C1
room, in order to connect the transfer line to the drain system (see figure 8).

Fig. 8. Position of the three-
way valve H3V_1001_01 for
emptying the WPU to the
drain system.

Put on the ear plugs or earmuffs.

Push the green “Start” button to start the cleaning process with 0.1 M NaOH.

12.10. Stop the centrifugal pump after 10 min by pressing the red “Stop” button.
12.11. Verify that the pressure indication at PI_1302_01 is O bar.

12.12. Open the hand hole lid of the WPU vessel.

12.13. Pour 175 mL of 85% Phosphoric acid into the WPU.

12.14. Close the hand hole with lid and clamp.

12.15. Put on the ear plugs or earmuffs.

This document is confidential property of the MELISSA partners and shall not be used, duplicated, medified or transmitted
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12.16. Push the green “Start” button neutralizing the cleaning solution.

12.17.
12.18.
12.19.

12.20.

1221,

12.22.

12.23.
12.24.

12.25.

12.26.

12.27.

12.28.

12.29.
12.30:

Stop the centrifugal pump after 5 min by pressing the red “Stop” button.
Open the manual valve HV_1302_02.

Verify that the pressure indication in gauge PIl_1302_01 is between 0.5 and 1.0
bar (see figure 4). Otherwise, it is necessary to adjust the pressure opening or
closing the pressure regulator HPCV_1302_01 (see figure 4), to reach that range.

Make sure that the flexible drain line from the three-way manual valve
H3V_1001_01 (see figure 4) is well fixed to the drain collector.

Open the manual valve HV_1305_02 (see figure 4) and verify that the neutralized
cleaning solution is transferred by the gas pressure circulating through the feed
line until the drain system.

When the complete volume of the neutralized cleaning solution has been
discharged, close the manual valve HV_1302_02 and open the exhaust hand
valve HV_1302_01 (see figure 4).

Close the bottom manual valve HV_1305_02 (see figure 4).

Fill the WPU with decalcified water by opening the manual valve HV_1301_01
(see figure 4) until a reading of 100 kg is reached in the weight controller display
(see figure 3).

Start the centrifugal pump by pressing the green “Start” button to initiate the
rinsing process with decalcified water for 5 min.

Open the compressed air supply valve HV_1302_02 and verify that the pressure
indication in gauge Pl_1302_01 is between 0.5 and 1.0 bar (see figure 4).
Otherwise, it is necessary to adjust the pressure by opening or closing the
pressure regulator HPCV_1302_01 (see figure 4), to reach that range.

Open the manual valve HV_1305_02 (see figure 4) and verify that the rinsing
water is transferred through the feed line, until the drain system.

Take a sample in the drain of the C1 to verify the pH, if the pH is between 7-9
follow to the next step, if not repeat the steps 11.24 to 11.28. Write down the pH
value on the record sheet MPP-REC 11-1002(0).

Check visually the cleanliness of the vessel VSSL_1300_01.
Switch off the WPU panel control in the main switch.

The figure 9 describes a P&ID drawing of the elements involved in the procedure.
The elements in blue are those implied in the cleaning process.
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Figure 9. WPU interconnection with C1 cleaning procedure
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13. WPU temperature control for maintaining feeding inside

The WPU is provided with an internal jacket and a controller system to control the temperature
of the medium inside the vessel. This control can be used when the MPP team decides to use
the WPU to accumulate some extra feeding of C1. The temperature is controlled by a
temperature regulator based on the indication of a Pt100, and a three-way automatic valve. This
control system is not connected to the PLC, since it is a closed loop control, managed by the
temperature regulator. The way of controlling the temperature is explained in the next
paragraph.

13.1. Prerequisites to start up the temperature control :

- Verify the manual valves HV_1303_01 and HV_1303_02 are in open position.

- Verify that the manual valves of the chilled water supply are open, HV_9A05_01 and
HV_9A05_02.

- If some of these valves are closed verify the pressure in the PI_1303_01, if it is around 2
bars it is OK and it is possible to open all the manual valves to start the temperature control,
if the Pressure value of PI_1303_01 is less than 1.5 bars check the MPP_UM_11_0001(0)
to know how to increase the pressure in the chilled water loop.

- When all the manual valves involved in the temperature control are open the system is OK
to start the temperature control of the WPU.

13.2. Start/stop of the temperature control:

- The WPU cabinet has an external selector in the front panel to put ON/OFF the temperature
control, see figure 2.

- To start the temperature control it is only necessary to change the position of the
temperature control selector to ON position, just when the selection is activated the
temperature control regulator opens directly the three way automatic valve so that the
temperature of the WPU tank reaches the temperature setpoint.

- To stop the temperature control , move the temperature control selector to OFF position.

13.3. Temperature setpoint:

- The temperature controller used into the WPU is an Osaka controller, see figure 10.
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Figure 10: Osaka temperature controller

- The red value of the temperature controller is the actual temperature into the WPU

tank, it is provided by a PT100 installed directly in the Tank TT_1301_01.

- The green value is the setpoint programmed into the temperature regulator. If it is
necessary to change the set point, it is possible to do it pressing the SET key, and
adjusting the value of the temperature setpoint increasing or decreasing the value

using the 1 or |arrows keys.

14. Record

The operations above described along this document shall be recorded in the document MPP-REC-11-

1002(0).
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Appendix 1

The mixture of vegetables, paper and feces is mixed and milled in the WPU. The following table
describes the composition of the feed to be supplied to the unit, considering three possible

conditions:

a) Feeding twice a week (3.5 days period)

b) Feeding once in a week (7.0 days period)

Supply period
Material added (days)
3.5
Initial water (L) 10
Human feces (g) 320

Vegetables mixture (kg)* 6.39

Intermediate volume (L) 25

Rinsing water (L)

Final volume (L)

(*) The vegetables mixture is prepared and stored frozen in 6.39 kg bags.
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POWER ELECTRONICS SD450

SAFETY SYMBOLS

Always follow safety instructions to prevent accidents and potential hazards from occurring.

WARNING This symbol means improper operation may results in serious personal
injury or death.

Identifies shock hazards under certain conditions. Particular attention
CAUTION should be given because dangerous voltage may be present. Maintenance
operation should be done by qualified personnel.

> >

Identifies potential hazards under certain conditions. Read the message
and follow the instructions carefully.

ii Identifies shock hazards under certain conditions. Particular attention

should be given because dangerous voltage may be present.

Edition of May 2009

This publication could present technical imprecision or misprints. The information here included will be
periodically modified and updated, and all those modifications will be incorporated in later editions.

To consult the most updated information of this product you might access through our website
www.power-electronics.com where the latest version of this manual can be downloaded.

Revisions
Date Revision Description
06 /03 /2006 A Updated software version SW PE 1.1 Ver 0.3
17/10/ 2006 B Updated MODBUS communication
Updated software version SW PE 1.2 Ver 0.3
23 /04 /2007 C Misprints updating.
Update of chapters 4, 5, 11.
Update (2) software version SW PE 1.2 Ver 0.3 (Stall Prevention Mode)
19/11/2007 D Update of Dynamic Braking documentation (chapter 11).
16 /05/2008 E Adaptation to new name SD450.

Update of connection drawings in chapter 12 (Common. Used Config.).
21/05/2009 F Misprints updating.
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SAFETY INSTRUCTIONS

IMPORTANT!

= Read this manual carefully to maximise the performance of this product and to ensure its safe
use.

= In this manual, safety messages are classified as follows:

A WARNING

Do not remove the cover while the power is applied or the unit is in operation.
Otherwise, electric shock could occur.

Do not run the inverter with the front cover removed.
Otherwise, you may get an electric shock due to the high voltage terminals or exposure
of charged capacitors.

Do not remove the cover except for periodic inspections or wiring, even if the
input power is not applied.
Otherwise, you may access the charged circuits and get an electric shock.

Wiring and periodic inspections should be performed at least 10 minutes after
disconnecting the input power and after checking the DC Link voltage is
discharged with a meter (below 30VDC).

Otherwise, you may get an electric shock.

Operate the switches with dry hands.
Otherwise, you may get an electric shock.

Do not use cables with damaged insulation.
Otherwise, you may get an electric shock.

Do not subject the cables to abrasions, excessive stress, heavy loads or pinching.
Otherwise, you may get an electric shock.

SAFETY INSTRUCTIONS 7
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A CAUTION

Install the inverter on a non-flammable surface. Do not place flammable material
nearby.
Otherwise, fire could occur.

Disconnect the input power if the inverter gets damaged.
Otherwise, it could result in a secondary accident or fire.

After the input power is applied or removed, the inverter will remain hot for a
couple of minutes.
Touching hot parts may result in skin burns.

Do not apply power to a damaged inverter or to an inverter with parts missing
even if the installation is complete.
Otherwise, you may get an electric shock.

Do not allow lint, paper, wood chips, dust, metallic chips or other foreign matter
into the inverter.
Otherwise, fire or accident could occur.

& WARNINGS

RECEPTION

» The SD450 is carefully tested and perfectly packed before leaving the factory.

= In the even of transport damage, please ensure that you notify the transport
agency and POWER ELECTRONICS: 902 40 20 70 (International (+34) 96 136
65 57) or your nearest agent, within 24hrs from receipt of the goods.

UNPACKING

= Make sure model and serial number of the variable speed drive are the same
on the box, delivery note and unit.

= Each variable speed drive is supplied with a SD450 technical manual.

RECYCLING

= Packing of the equipments should be recycled. For this, it is necessary to
separate different materials included (plastic, paper, cardboard, wood, ...) and
deposit them on proper banks.

= Waste products of electric and electronic devices should be selectively
collected for their correct environmental management.

SAFETY INSTRUCTIONS



POWER ELECTRONICS SD450

SAFETY

= Before operating the inverter, read this manual thoroughly to gain and
understanding of the unit. If any doubt exists then please contact POWER
ELECTRONICS, (902 40 20 70 / +34 96 136 65 57) or your nearest agent.

= Wear safety glasses when operating the inverter with power applied and the
front cover is removed.

= Handle the inverter with care according to its weight.

= |nstall the inverter according to the instructions within this manual.
= Do not place heavy objects on the inverter.

= Ensure that the mounting orientation is correct.

= Do not drop the inverter or subject it to impact.

= The SD450 inverters contain static sensitive printed circuits boards. Use static
safety procedures when handling these boards.

= Avoid installing the inverter in conditions that differ from those described in the
Technical Characteristics section.

CONNECTION PRECAUTIONS

= To ensure correct operation of the inverter it is recommended to use a
SCREENED CABLE for the control wiring.

» For EMERGENCY STOP, make sure supply circuitry is open.

» Do not disconnect motor cables if input power supply remains connected. The
internal circuits of the SD450 Series will be damaged if the incoming power is
connected and applied to output terminals (U, V, W).

= |t is not recommended to use a 3-wire cable for long distances. Due to
increased leakage capacitance between conductors, over-current protective
feature may operate malfunction.

= Do not use power factor correction capacitors, surge suppressors, or RFI filters
on the output side of the inverter. Doing so may damage these components.

= Always check whether the DC Link LED is OFF before wiring terminals. The
charge capacitors may hold high-voltage even after the input power is
disconnected. Use caution to prevent the possibility of personal injury.

= The maximum recommended cable length between the inverter and motor is:

o0 For models 3.7kW to 22kW: do not exceed 100m when operating at
factory default carrier frequency and whenever an unshielded cable is
used. If a shielded cable is used, the distance is reduced to half.

o0 For models 30kW to 75kW: do not exceed 150m when operating at
factory default carrier frequency and whenever an unshielded cable is
used. If a shielded cable is used, the distance is reduced to half.

For greater output cable lengths please consult the Technical Department at
POWER ELECTRONICS.

SAFETY INSTRUCTIONS
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TRIAL RUN

= Verify all parameters before operating the inverter. Alteration of parameters
may be required depending on application and load.

= Always apply voltage and current signals to each terminal that are within levels
indicated within this manual. Otherwise, damage to the inverter may result.

OPERATION PRECAUTIONS

= When the Auto Restart function is enabled, keep clear of driven equipment, as
the motor will restart suddenly after a fault is reset.

= The “STOP / RESET” key on the keypad is active only if the appropriate
function setting has been made. For this reason, install a separate
EMERGENCY STOP push button that can be operated at the equipment.

= If a fault reset is made with the reference signal still present then a restart will
occur. Verify that it is permissible for this to happen, otherwise an accident may
occur.

= Do not modify or alter anything within the inverter.

= Before programming or operating the SD450 Series, initialise all parameters
back to factory default values.

EARTH CONNECTION

= The inverter is a high frequency switching device, and leakage current may
flow. Ground the inverter to avoid electrical shock. Use caution to prevent the
possibility of personal injury.

= Connect only to the dedicated ground terminal of the inverter. Do not use the
case or the chassis screw for grounding.

= When installing, grounding wire should be connected first and removed last.

= The earth cable must have a minimal cross sectional area that meets local
country electrical regulations.

= Motor ground must be connected to the drive ground terminal and not to the
installation’s ground. We recommend that the section of the ground connection
cable should be equal or higher than the active conductor.

= Installation ground must be connected to the inverter ground terminal.

10 SAFETY INSTRUCTIONS
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1.1. Configuration Table
EXAMPLE
Code: SD45060
SD45 060
SD450 Series Output Current

060 60A

075 75A

LA

1.2. Standard Ratings
REFERENCE FRAME kw |
SD45008 1 3,7 8
SD45012 ) 55 12
SD45016 75 16
SD45024 3 11 24
SD45030 15 30
SD45039 4 18,5 39
SD45045 22 45
SD45060 5 30 60
SD45075 37 75
SD45090 6 45 90
SD45110 7 55 110
SD45150 75 150
STANDARD MOTORS: 4 POLES.
INTRODUCTION 11
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1.3. Drive Description

The SD450 is the ideal frequency inverter for ac motor operation from 3,7kW to 90kW, in all kinds of
industry and most applications: HVAC (heating ventilation, air conditioning), MMC (multiple motors
control), transport, handling...

1. Removable display with independent
memory
2. Cables input

12 INTRODUCTION
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2. INSTALLATION AND CONNECTION

2.1. Basic Configuration

The following devices are required to operate the inverter. Proper peripheral devices must be
selected and correct connections must be done to ensure proper operation. An incorrectly applied or
installed inverter can result in system malfunction or reduction in product life as well as component
damage. You must read and understand this manual thoroughly before proceeding.

AC Power
Supply

Use a power source with a voltage within the permissible range
of inverter input power rating.

Earth leakage
circuit breaker
(ELB)

Select circuit breakers or fuses in accordance with applicable
national and local codes.

Inline Magnetic
Contactor

Install if necessary. When installed, do not use it for the purpose
of starting or stopping the drive.

AC Reactor

The reactors must be used when the power factor is to be
improved and harmonic level has been reduced.

Installation and

To getting a reliable operation of the inverter, install the inverter
in the proper orientation and with proper clearances. Incorrect

wiring terminal wiring can damage the equipment.
DC reactor can be used to reduce harmonic level or improve
DC Reactor i
power factor instead of AC reactor.
Motor Do not connect a power factor capacitor, surge suppressor or

radio noise filter to the output side of the drive.

INSTALLATION AND CONNECTION
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2.2. Environmental Conditions

Verify ambient conditions of mounting location.

Ambient temperature should not be below -10°C (14°F) or above 50°C (122°F).
Relativity humidity should be less than 90% (non-condensing).

Altitude should be below 1.000m (3.300ft).

The inverter must be mounted vertically with sufficient horizontal and vertical space between adjacent
equipment.

= A = Higher to 100mm (500mm in case of drives up to 30kW and greater).
= B = Higher to 50mm (200mm in case of drives up to 30kW and greater).

B
B

@

- -
@E©

SD450

VARIABLE SPEED DRIVE

A cauTion

0000 O0f0O 0 O0O0ODTOTO0CO0OO0OTO0TO0COTOO
0000 O0f0 0 O0O0OOTOCDODDOOTO0OTO0OCOTOO

>

@ [al

A

SD45ITM0001BE

Figure 2.1 SD450 mounting
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2.3. Power Terminals Wiring

SYMBOL DESCRIPTION
2 E::;; AC Line Voltage Input
-Ph ~ 480 VA
T(L3) (3-Phase, 380 ~ 480 VAC)

G Earth or Ground
Positive Terminal of DC Bus

P Connection terminal for Dynamic Braking Units [ P(+)" ].
NQ Negative Terminal of DC Bus
Connection terminal for Dynamic Braking Units [ N(-)" ]
\Lj Output terminal to Motor
W (3-Phase, 380 ~ 480 VAC)

POWER TERMINALS (details)

Figure 2.2 Detail 1 Figure 2.3 Detail 2

“ P terminal is for optional Dynamic Braking Unit.
" N terminal is for optional Dynamic Braking Unit.

INSTALLATION AND CONNECTION 15
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2.3.1. Configuration of Frames 1 and 2

= This configuration is correct for models from SD45008 to SD45016.
= These drives does not built-in the DC Bus inductance, this connection is optional.

= Regarding to the braking capacity, an external Dynamic Braking Unit should be connected
depending on the ED needed.

Rls|T]Gc]P|PL]N
INPUT POWER SUPPLY =
3 PHASE + PE, 380-480Vac
50/60Hz
DC Bus — N | Dynamic
Choke p | Braking
O Unit

*) ,El ,Hl

Dynamic Braking
() Resistor

Motor cable shield should be connected to the drive and additionally to
the general earth of the installation.

(*) Options
SD45DTP0001DI

Figure 2.4 Power circuit frames for Frames 1 and 2

2.3.2. Configuration of Frame 3

Dynamic braking resistor or dynamic braking unit can be added to the SD45024 and SD45030
drives.

G R S T P N U v W G

COJIACDJED] D ] ()

INPUT POWER SUPPLY
3 PHASE + PE, 380-480Vac
50/60Hz
— N Dynamic
p Braking
Unit
® B2 B1
Dynamic Braking
() Resistor
Motor cable shield should be connected to the drive and additionally to SD45DTP0002DI
the general earth of the installation.

(*) Options

Figure 2.5 Power circuit wiring for Frame 3
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2.3.3. Configuration of Frame 4

G R S T P N U v W G

(501 K331 KGO NN HO)

INPUT POWER SUPPLY AT T A~
3 PHASE + PE, 380-480Vac
50/60Hz U v [w
M
3~
PE

L— N Dynamic
P Braking

Unit
* B2 ||B1

Dynamic Braking
() Resistor

Motor cable shield should be connected to the drive and additionally to SD45DTP0003DI
the general earth of the installation.

(*) Options

Figure 2.6. Power circuit wiring for Frame 4

2.3.4. Configuration of Frames 5, 6 and 7

The wiring for inverters from SD45060 to SD45150 could be done in a similar way of above

mentioned. The main difference is the physical distribution of the terminals.

RIS T|[PL]P2] N
(B K1 KES1 NN NN O

= INPUT POWER SUPPLY
3 PHASE + PE, 380-480Vac
50/60Hz
DC Bus — N | Dynamic
Choke p | Braking
O Unit
® B2 || B1
Dynamic Braking
() Resistor
Motor cable shield should be connected to the drive and additionally to the SD45DTP0004DI
general earth of the installation.

(*) Options

Figure 2.7 Power circuit wiring for Frames 5 to 7

INSTALLATION AND CONNECTION
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2.3.5. Wiring and Cross Section of Terminals

Pay attention to the following table when information for wiring, cross section of terminals and
screws is required to connect correctly the main power supply (R, S, T) and the output to the
motor (U, V, W).

: ; ; Cable”
Inverter rated Tz::rrné\r,lval ti(r:rivt\a/* Ring terminals ,
power L q mm AWG
size (Kg-cm)
RST | UVW | RST | uvw | RST | UVW

3.7kW M4 15 24 24 4 25 12 14
5.5kW M5 15 555 555 4 4 12 12
7.5kW M5 26 14-5 85 6 6 10 10
11kW M6 26 14-5 14-5 16 10 6 8
15kW M6 45 226 226 16 10 6 8

400V 18.5kW M8 45 38-8 38-8 16 16 4 6

Model
22kW M8 100 38-8 388 16 16 4 4
30kW M8 100 38-8 38-8 25 25 4 4
37KW M8 100 38-8 38-8 35 35 2 2
45KW M8 100 38-8 38-8 35 35 2 2
55KW M8 100 38-8 38-8 70 70 110 100
75kW M10 300 ; ; 70 70 110 1/0

Apply the rated torque to terminal screws. Loosen screws can cause of short circuit and malfunction. Tightening the
screw too much can damage the terminals and cause short circuit and malfunction.
Use cooper wire with 600V, 75 °C ratings for wiring.
Recommended cable section. It is absolutely necessary that the installer guaranties the correct observance of the law
and the regulations that are in force in those countries or areas where this device is going to be installed.

18
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2.4. Main Power Supply and Motor Connection

Power supply must be connected to the R(L1), S(L2), and T(L3) terminals. Connecting it to the

U, V, and W terminals causes internal damages to the inverter. Arranging the phase sequence is not

necessary.

Motor should be connected to the U, V, and W terminals. If the forward command (FX) is on, the

motor should rotate counter clockwise when viewed from the load side of the motor. If the motor

rotates in the reverse, switch the U and V terminals.

R
(L1)

S
(L2)

m
(L3)

P1
(+)

P2
()

INPUT POWER SUPPLY
3 PHASE + PE, 380-480Vac

50/60Hz

SD45DTP0005CI

Figure 2.8 Inverter and motor connection

INSTALLATION AND CONNECTION
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2.5. Control Terminals Wiring

2.5.1. Control Terminals Detail

SD45ITCO001BE

Figure 2.9 Connectors on control board

Control connectors for inverters from SD45008 to SD45045 (3.7kW a 22kW)

SD45DTCO0002BE

Figure 2.10 Detail of control terminals for Frame 1 to Frame 4

Control connectors for inverters from SD45060 to SD45150 (30kW a 75kW)

SD45DTCO0003BE
Figure 2.11 Detail of control terminals for Frame 5 to Frame 7
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Connection precautions

= Do not connect terminals CM and 5G to the power ground.

= Use shielded wires or twisted wires for control circuit wiring, and separate these wires from the
main power circuits and other high voltage circuits (200V relay sequence circuit).

» |tis recommended to use the cables of 0.0804mm? (28 AWG) ~ 1.25mm? (16 AWG) for TER1,
TER2 control terminals and the cables of 0.33mm? (22 AWG) ~ 2.0mm? (14 AWG) for TER3,

TER4 control terminals.

BA||3C||3B||AL|[C1| A2| C2

o] [Elalele=]e]=]

| TER4 |
(22 - 14 AWG)

o] eo][se se ] so | o1
HEEENN

TER1 for 22kW and bellow
(28 — 16 AWG)

PRSI | 1 () [ [ Y I [

TER2
(28 - 16 AWG)

jon] we[se Jse Jerso o1
e oo e o]l

TER1 for 30kW and above
(28 — 16 AWG)

SD45DTCO0004Al

Figure 2.12 Detail of control terminals for SD450 Series

Description of control terminals

TYPE SYMBOL NAME DESCRIPTION
Programmable | Programmable input terminals to define the digital inputs functions.
M1, M2, M3 digital inputs | Factory setting: Speed-L, Speed-M and Speed-H, for multiple speeds.
1,2and 3. It can be programmable also like M1 - M8.
Activating a contact on this terminal, the drive starts to run in forward direction, by
M7 Programmable | deactivating the contact on the terminal, the drive stops.
digital input, 7. | Factory setting: Forward command (FX).
It can be programmable also like M1 — M8.
Activating a contact on this terminal, the drive starts to run in reverse direction, by
M8 Programmable | deactivating the contact on the terminal, the drive stops.
digital input, 8. | Factory setting: Reverse command (RX).
It can be programmable also like M1 — M8.
Activating a contact on this terminal, the drive start to run at preset frequency,
M6 Programmable | programmed as JOG frequency, by deactivating the contact the drive stops.
2 £ digital input, 6. | Factory setting: JOG Frequency.
5 g' It can be programmable also like M1 — M8.
(72} p—
‘g_ % Proarammable By activating a contact on this terminal, the drive is reset after a fault.
= a M4 di i?al inout. 4 Factory setting: Faults Reset (RST).
9 PUL 21 1t can be programmable also like M1 — M8.
Activating a contact on this terminal, the drive cut its output due to an emergency
situation. If emergency conditions disappear, the drive does not need to receive a reset
Programmable | . . ! ! e
M5 2 signal and can automatically start to run again. Be careful using this signal.
digital input, 5. .
Factory setting: Emergency.
It can be programmable also like M1 — M8.
ommon termina or input contacts a mode and common terminal for
(NPN) C terminal OVDC for input contacts at NPN mode and terminal f
CM Common / 24V
c 24VDC external supply.
ommon
(PNP)
24 Common / Common terminal 24VDC for input contacts at PNP mode. It can also be used like user
+24VDC power supply (maximum: +24V, 50mA).
Supply

INSTALLATION AND CONNECTION
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TYPE SYMBOL NAME DESCRIPTION
Analogue . . . .
Power supply for analogue reference signal. Maximum output:+12VDC, 100mA; -12VDC,
V+, V- power supply 100mA
(+12V, -12V) '
Frequency
VA Reference Terminal used to introduce the frequency reference or target, using a voltage signal of 0-
Signal 12VDC or +12VDC. (Input impedance 20kQ2).
(Voltage)
(2]
3 Frequency
£ Reference Terminal used to introduce the frequency reference or target, using a current signal of 0-
S Signal 20mA. (Input impedance 249Q).
(=2
® o (Current)
£ g
o < Frequency
§_ A0, BO ReSf?grsglc € Terminal used to introduce the frequency reference or target, using a pulse signal.
£
(Pulses)
Common
5G (<22kW) terminals for . .
CM (>30KW) analogue Common terminal for all analogue reference signals.
signals
- T o Motor . N
S EH| NT(<22kwW) t " Motor thermal sensor input. Used to prevent motor from overheating using a NTC or PTC
258 e | CMPEUE ) gensor,
=8 input
It is a commutate contact. It will be active when a fault is present (250VAC, 1A; 30VDC,
3A 3C. 3B Fault Relays | 1A).
. * e Contacts At fault conditions: 3A-3C Closed (3B-3C Open).
s ‘g At normal conditions: 3B-3C Closed (3A-3C Open)
=) ]
2 - A1-A4 Programmable | Free potential relays contacts. To be used as programmable digital outputs (250VAC,
2 S C1-C4 digital outputs | 1A; 30VDC, 1A).
=1 [=2]
(o] a
Programmable Analogue output voltage settable as one of the following parameters: Output Frequency,
S0, 81, 5G analogue .
Output Current, Output Voltage, DC Link Voltage.
outputs
") High and Low i .
-§ C+,C- RS485 Signal Communication RS485 Signal.
] 8
5 CM RS485 Common terminal for RS485 signal.
o common
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The SD450 Series provides two different way of functioning regarding to the input signals: NPN or PNP
modes. The corresponding connections methods are shown below:

NPN mode

It is necessary to set J1 at NPN (lower position). In that case, the input terminals will be energized using
the internal power supply of the drive. CM terminal (GND for 24VDC) will be the common terminal for

contact input signals.
J1

PNP
NPN

When NPN Transistor

(Factory Default: NPN)
I

cm! (24G)

Internal Power
]' Supply 24Vdc

i
M7; (FX) . * I::

connection

ar [

M8 | (RX)

| I

For Relay connection @

T «—
i Current Flow
'

SD45DTCO005AI

Figure 2.13 Control terminals at NPN mode

PNP mode

It is necessary to set J1 at PNP (upper position). In that case, the input terminals will be energized using
the internal power supply of the drive. 24 terminal (24VDC) will be the common terminal for contact input

signals.
J1

PNP
NPN

I
24 ,(24V)

When PNP Transistor

T

i Internal Power
- Supply 24Vdc
| | pply

|
e e

connection

sl T

M8 | (RX)

| I

For Relay connection ®

11—
i Current Flow
i

SD45DTCO006AI

Figure 2.14 Control terminals at PNP mode and internal power supply
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PNP mode (external supply)

It is necessary to set J1 at PNP (upper position). In this case, the input terminals will be energized using
and external power supply of 24VDC, but its GND terminal must be connected to CM terminal of the drive.
24 terminal of the external power supply will be the common for the contact input signals.

J1
PNP |
NPN |
I

External Power |

Supply 24Vdc “T | 7 :
cml (v
'Y
T
When PNP Transistor M7I(FX) * I::
connection </ 1—> ’
When Relay o MEL(RX) —— i C
connection T—>

i Current Flow

SD45DTCO007Al

Figure 2.15 Control terminals at PNP mode and external power supply
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2.5.2. Standard Connection for Control Terminals

Digital inputs and outputs connection is standard for all drives capacities, as it is shown in the
following figure:

\[[4])

|3A|3CI3B| IAlICl|A2|02|A3|C3|A4|C4| |CM|24|M1|M2|M3|M4|M5|M6|M7|M8| |c+|c-|cw||

Fault Relay Multifunction Output Relays
(<250 Vac, 1A;
30VDC, 1A)

Multifunction Digital Inputs

o

g S

> % O]

° g S _ _
n T @ E =KX
o £ £ 0N X > L g
c € E ¥ o @ = <= _ g

= S

6 F E s 9 3 2 & & 5 5

c e - T o 2 o IS)
>~ 6 6 + + 1+ © g Q2 v @ n
N e S5 @ (Yo SR Yo
S € E T T O O w g 2 8 8
= O 0 O = g )
s EE2e23282s5 3 3
L OO0 n w o w WS wrx r o©

SD45DTCO008AI

Figure 2.16 General wiring for SD450 Series
Note: Do not apply voltage directly to M7 (FX) and M8 (RX) terminals.

Analogue inputs and outputs are not standard for the complete SD450 series. The following
differences must be taken into consideration:

a) Control signal wiring from 3.7kW to 22kW.
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Figure 2.17 General wiring for analogue signals for Frames 1 to 4
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b) Control signal wiring from 30kW to 75kW.

|||v-| |SG|ET| |AO|BO|CM| |SG|SO|81|

_@__‘5

FM
Adjustable
Analogical Outputs

2KOhm, 1/2W
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Figure 2.18 General wiring for analogue signals for Frames 5 to 7
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3. TECHNICAL CHARACTERISTICS

INPUT

OUTPUT

ENVIRONMENTAL
CONDITIONS

CONTROL

MOTOR
PROTECTIONS

SD450 SETTINGS

Power supply

Input frequency

Input power factor
Momentary power loss

Motor output voltage
Overload capacity

Frequency ratings
Efficiency (at full load)
Control method
Carrier frequency

Degree Protection
Ambient temperature
Storage temperature
Ambient humidity

Altitude

Altitude de-rating (> 1000)
Vibration

Installation site

Control method
Analogue inputs

Digital inputs
PTC input
Analogue outputs
Relay outputs

Display unit
Communications port

Dynamic braking unit
Regulations

Motor thermal model

Ground fault

Overload warning

Dynamic brake resistor thermal model

Torque limit and torque limit time (adjustable)

Low voltage

10% dynamic brake duty cycle
Input phase loss

Phases current imbalance
Motor stall protection

Short circuit

Speed limit and speed limit time (adjustable)

Over voltage
Mean torque 100% of braking during 5 sec.
Safety stop without input voltage

Thermal model (software)
IGBTSs overload

Over voltage fault
Hardware fault

Heatsink over temperature
Output current limit
Regeneration limit

380 to 480VAC (-15% to +10%) 3-Phase
50 + 60Hz + 5%

> 0.98 (of fundamental)

> 15ms

OVAC to V. Input (-3V at 100% load)
150% during 60 sec.

200% during 0,5 sec.

0.01Hz to £120Hz

>98%

Space vector technology

Maximum 15kHz

IP20

-10°C to 50°C

-20°C to +65°C

<90%, non-condensing

1000m

-1% per 100m; maximum 3000m

5,9m/sec? (=0,6g)

Recommended: environment with no corrosive gas, combustible
gas, oil mist or dust

V//Hz control, Vector control (Sensorless)

1 input 0-12VDC or £12VDC, 1 input 4-20mA or 0-20mA

1 encoder input

8 programmable inputs

1 input

2 outputs 0-10VDC

1 changeover fault relay (250VAC, 1A; 30VDC, 1A)

4 normally open programmable relays (250VAC, 1A; 30VDC, 1A)
Removable keypad, digitally programmable (independent memory)
RS485 ModBus RTU protocol built —in

Profibus and DeviceNet, optional

Optional

CE, UL, cUL, cTick

TECHNICAL CHARACTERISTICS 27
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4. DIMENSIONS

4.1.

Dimensions of Frames 1 and 2

DRIVE DRIVE DIMENSIONS (mm) REI FILTER RFI FILTER DIMENS. (mm) NE.T WEIGHT
Drive + Filter
REF. H1 H2 w1 w2 D C1 Cc2 C3 REF. L Y w X H (kg)
SD45008 284 | 269 | 150 | 130 | 157 | 18,5 | 18,5 | 18,5 | FESD45008 | 329 | 315 | 151 | 120 | 50 49+2
SD45012 284 | 269 | 200 | 180 | 187,5] 28 18,5 28 | FESD45016 | 329 | 315 | 201 | 160 | 60 6+25
SD45016 284 | 269 | 200 | 180 | 1875 28 18,5 28 | FESD45016 | 329 | 315 | 201 | 160 | 60 6+25
T mem © [ 5]
INPUT —
& o £ =
g | ' =
: ; ||
k4t —
L : - . _OUTPUT . E
L i P L
W2 D | X I L N
W
FILTER FRAME 1
SD45DTD0001DI
Figure 4.1 Dimensions of Frame 1
[4] o 0
T 2 ol INI%:‘JT ' —
= —
=== =
D BB —
: HE= SE=
© o (] |E| B =
. - ,. OU&UT sl i
D | X | H
w
FILTER FRAME 2
SD45DTD0002DI
Figure 4.2 Dimensions of Frame 2
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4.2. Dimensions of Frames 3 and 4

DRIVE DIMENSIONS (mm) RFI FILTER DIMENS. (mm) NET WEIGHT
Drive + Filter
(kg)

SD45024 475,5 392 250 186 261,2 | 188,4 | FESD45030 | 475 | 450 | 251 | 181 | 65 21,2+28

SD45030 | 4755 392 250 186 | 261,2 | 188,44 | FESD45030 | 475 | 450 | 251 | 181 | 65 212+28

SD45039 | 554,6 | 4685 260 220 | 2686 | 211 | FESD45045 | 580 | 525 | 281 | 220 | 65 295+28
SD45045 | 5546 | 468,55 260 220 | 2686 | 211 | FESD45045 | 580 | 525 | 281 | 220 | 65 295+28

DRIVE RFI FILTER
REF. H1 H2 w1 w2 D1 D2 REF. L Y w X H

FILTER FRAME 3

] [ ®  mew O b 2]

- . INPUT —

| l =

-l —

o {5 [ E

e — - =

A d ég I . OUTPUT —

= ¥ [

L)LEJ -::Hﬁ-

* 0,0 " w
FaR)
| DD
D . o
S| oo
QOO0
SD45DTDO003E!

Figure 4.3 Dimensions of Frame 3

FILTER FRAME 4
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Figure 4.4 Dimensions of Frame 4
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4.3. Dimensions of Frame 5

DRIVE DRIVE DIMENSIONS (mm) REI EILTER RFI FILTER DIMENS. (mm) gIrEII:\-/'-E'I:(IEI-;':
REF. H1 H2 w1 w2 D1 D2 REF. L Y w X H (kg)
SD45060 792 665 300 190 2656 | 163,4 | FESD45075 | 270 | 255 | 90 | 65 | 150 41+6
SD45075 792 665 300 190 2656 | 163,4 | FESD45075 | 270 | 255 | 90 | 65 | 150 42+6
FILTER FRAME 5
W1
!“’—":[“ ' . INPUT
SD4 ’ Y
’OUTPUT .
T 2pEpy
H X
1" -l
- -
] 8
v ¢
==
0000
fan)
o D D D
D2
LT
DO
I0000000 SD45DTDO0016AI
Figure 4.5 Dimensions of Frame 5
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4.4. Dimensions of Frame 6

DRIVE DRIVE DIMENSIONS (mm) RFI FILTER RFI FILTER DIMENS. (mm) gIrEII:\-/'-E'I:(IEI-;T
REF. H1 H2 w1 W2 D1 D2 REF. L Y W X H (ka)
SD45090 792 665 300 190 2926 | 190,4 | FESD45090 | 270 | 255 | 90 | 65 | 150 49 +6

FILTER FRAME 6

H1| H2

o (TP DD

p2| | 0000

SD45DTDO0017Al

Figure 4.6 Dimensions of Frame 6
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4.5. Dimensions of Frame 7

DRIVE DIMENSIONS (mm) RFI FILTER DIMENS. (mm) NET WEIGHT
Drive + Filter

(kg)

DRIVE RFI FILTER
REF. H1 H2 w1 w2 D1 D2 REF. L Y w X H

SD45110 | 917,5 737 370 220 3376 | 2234 | FESD4145 | 351 | 320 | 180 | 122 | 95 705+6

SD45150 | 9175 737 370 220 3376 | 2234 | FESD4145 | 351 | 320 | 180 | 122 | 95 725+6

FILTER FRAME 7

w
w2
= A 1 — H
—n ]
L| ¥
H1 H2 =
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-
3 g é
v ¥
A = J
O 0 0O 0O O
D1
D2
DO
SD45DTD0018AI

Figure 4.7 Dimensions of Frame 7
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5. POWER RANGE

Operation Temperature 50°C Operation Temperature 40°C
HEAVY DUTY NORMAL DUTY
PRAME COPE I(A) Power (kW) O\:/Lsg?a d I(A) Power (kW) O\};r??a d

Rated at 400VAC IA) Rated at 400VAC IA)

1 SD45008 8 3,7 13 12 55 13
2 SD45012 12 55 18 16 75 18
SD45016 16 75 26 24 1 26

3 SD45024 24 1" 33 30 15 33
SD45030 30 15 45 39 18,5 45

A SD45039 39 18,5 58 45 22 58
SD45045 45 22 66 60 30 66

5 SD45060 60 30 90 75 37 90
SD45075 75 37 112 90 45 112

6 SD45090 90 45 135 110 55 135
. SD45110 110 55 165 150 75 165
SD45150 150 75 217 183 90 217

POWER RANGE
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6.

DECLARATION OF CONFORMITY CE

The Company:

Name: POWER ELECTRONICS ESPARNA, S.L.

Address: C/ Leonardo Da Vinci, 24-26, 46980 Paterna (Valencia)
Telephone: +34 96 136 65 57

Fax: +34 96 131 82 01

Declares under its own responsibility, that the product:

Variable Speed Drive for A.C. motors

Brand: Power Electronics
Model Name: SD450 Series

Manufacturer: LS INDUSTRIAL SYSTEMS CO., Ltd.
181, Samsung-Ri, Molchon-Eup
Chonan, Chungnam 330-845 Korea

Is in conformity with the following European Directives:

References Title
2006/95/CE Electrical Material intended to be used with certain limits of voltage
2004/108/CE Electromagnetic Compatibility

References of the harmonized technical norms applied under th