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<Safety Precautions>

B Before using this product

Give consideration to make users thoroughly understand the contents of this operation manual.

Please incorporate the contents of this operation manual in operation manuals for your machine using this product.
To ensure proper operation of this unit, be sure to read this operation manual and all other attached documents
carefully, to have a thorough understanding of the equipment, safety information and all other precautions before
installation, operation and maintenance/inspection of this unit.

Be sure to keep this operation manual, attached documents and delivery specifications in place, so that you can read
them whenever required.

For detailed explanation of the unit, all figures and photographsincluded in this manual show the unit without covers
or safety shields. To operate this unit, be sure to mount the covers and shields in the specified manner, and observe
the operating procedures described in this manual .

The contents of this operation manual are subject to change appropriately for product improvement, specification
change or easier operations.

The latest version of this manual is available through DAIKIN Oil Hydraulics Division Internet Service
(DHCnet HomePage) (http:// www.dhcnet.daikin.co.jp:8100/).

This operation manual should be used as areference that provides safety instructions for DAIKIN Hydraulic Unit. In
addition to this manual, please prepare safety references for your machine to ensure safe operations and maintenance
in accordance with various standards and norms.

B Conventions of safety instructions in this manual

In this manual, safety instructions are classified into three categories: “ Ak DANGER”, “ /A WARNING” and

“ AL CAUTION".

A DANGER:  Improper handling regardless of this indication causes an urgently hazardous condition that may
result in death or serious injury.

A WARNING: Improper handling regardless of thisindication causes a potentially hazardous condition that may
result in death or seriousinjury.

A\ CAUTION: Improper handling regardiess of thisindication causes a potentially hazardous condition that may
result in medium or slight injury, or property damage.

* Evenanitemindicated as“ .h CAUTION” may result in a serious accident depending on the situation. All

instructions given in this manual include important information. Be sure to observe al of them.

W Safety precautions
+ General precautions

A DANGER

Transportation, installation, piping, wiring, operations, maintenance and inspections must be conducted by qualified
personnel.

During the above work, wear protective gear required for safe work (work clothes, safety band, helmet, safety shoes,
gloves and so on).

Do not use this unit under conditions other than those specified in the catalog or delivery specifications.

A\ CAUTION

Be sure to conduct daily inspections (described in this manual or attached documents).
Do not apply external force to this unit. (Do not step on, or pound on this unit.) Otherwise, you may suffer from
injury, or the unit may be damaged.

DAIKIN INDUSTRIES, LTD.
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<Escape Clauses>

* DAIKIN shall not be responsible for any damage attributable to afire, earthquake, third party’s action and other
accidents, aswell as customer’s intention, misuse or use under abnormal conditions.

* DAIKIN shall not be responsible for any damageincidental to use of this product or impossibility to usethis product
(loss of business profit, discontinuation of business).

* DAIKIN shall not be responsible for any accident or damage attributable to negligence in observing the instructions
given in the operation manual or delivery specifications.

* DAIKIN shall not be responsible for any damage attributable to malfunction caused by combinations of thisunit and
external equipment.

<Limitations on Applications>

* |f afailure or malfunction of this unit may directly threaten human life, or this unit is used for equipment that may
cause injury to the human body, such an application must be considered depending on the case.

* Thisunit has been manufactured under strict quality control. However, when it is used for important equipment, the

equipment must be provided with a safety device to prevent malfunction of this unit from resulting in serious
accident or damage.

DAIKIN INDUSTRIES, LTD.
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[1. Introduction]

Thank you for selecting IPM Motor Drive Hydraulic Unit <Super Unit>.

Using the ail hydraulic technology and energy-saving IPM motor drive system that DAIKIN originally developed, the
IPM Motor Drive Hydraulic Unit <Super Unit> provides overwhelmingly excellent energy conservation performance
and advanced functions.

Before using the SUT Series <Super Unit>, please read this manual thoroughly, and handle and maintain this unit
properly, so that this unit can retain excellent performance for along period.

The components of this unit may be modified for the purpose of quality/performance improvement or other reasons. In
such a case, some parts of this product may be different from those described in this manual.

[2. Features and Structure]

(1) Energy conservation performance

W Adopting the high-efficiency IPM motor drive system, developed by DAIKIN independently, allows the motor
section to operate at very high energy efficiency.

W The Super Unit uses the autonomously-switching dual pump system that enables autonomous control of
combination mode/single mode switching according to load pressure by using the dual fixed-capacity pumps and
the switching valve.

When alarge flow rateis required, the dual fixed-capacity pumps are operated together at a high rpm. When a
large flow rate is not required, only the small-capacity pump is operated at alow rpm. In this way, the Super Unit
can remarkably reduce energy consumption.

Discharge
|
r o : P Check valve with
: : | (orifice A
- . 1
Combination mode/single mode% [ 4
switching solenoid valve drive | : : Flow controller Flow rate
f " ‘J It —l
T Combination of large-capacity
/I R‘h U

I,

and small-capacity pumps

Relief valve for
high-pressure pump| qL

M{

=

16 patterns of pressure and
flow rate settings can be
specified.

I — | Relief valve for

Controller *_low-pressure pump ,—E'— PL
7'y IEI Pressure sensor

Rotating position

Single operation of high-pressure

High-pressure small-capacity pump

IPM motor small-capacity pump E I qH

Low-pressure
‘ large-capacity pump

Drain Suction

Pressure
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(2) Multi-stage speed control/Multi-stage pressure control, and shockless control functions

B The Super Unit enables multi-stage pressure control/flow rate control by selecting 16 patterns of P-Q
characteristics that have been registered in the controller from the master machine (via a contact input).

B The Super Unit enables shockless control by setting/adjusting the rising/falling time at changes of the P-Q
characteristics.

B Since the conventional valve-controlled functions are controlled with the pumps, the Super Unit can simplify the
system configuration and reduce the cost for switching between high-speed and |ow-speed operations of presses
and for their multi-stage pressure control.

Example of hydraulic pressure circuit]
configuration J

Reduction in number of
control valves through
software-based control

[
Throttle valve X %)\ Elimination of throttle valv®

p [

it
Special spool
General-purpose
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shockless solenoid
fmmimimim it memem o mmemm oo , fmem e m e m e e )

|
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!

Combinatipn mode/single;

! [l
! 1
! 1
i i
i i
i i
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! 1
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. : Driver :
. i
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[3. Description on Model Identification Code]

(@)

(b)

()

(d)

(e)

(f)

) (h)

SUT 00 D 110 21 -1 20 - F - Ak
(8 Seriesname (e) Maximum operating pressure
¢ SUT: SUT series * 21: 20.6 MPa
(b) Tank capacity (f) Design No.
* 00: No-tank specification » Advances according to model change.
(c) Pumptype (g) Optiona function
* D: Dual gear pump * F: 16-pattern P-Q function and noisefilter are used.
(d) Maximum pump discharge rate (h) Non-standard control No.
¢ 110: 110 L/min * [tem without a symbol: Standard item
MFG. No
(i) () (k)
(i) Hardware revision history
() Softwarerevision history
(k) Seria No.
<Output characteristic>
120
100 - \
=5
g 80 r
=)
§ 60 &
=
S 40 ¢
20 -
0
0 2 4 6 8 10 12 14 16 18 20 22
Pressure [MPa)
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[4. Specifications and Operating Conditions]

B Major specifications

SUT00D11021
Maximum operating pressure (MPa) 20.6
Maximum discharge rate M (L/min) |110.0
Low pressure
Operating pressure (combination) mode (MPa) 1.5-70
adjusting range High pressure (single) 15-20.6
mode ) '
Low pressure
Operating discharge rate | (combination) mode (L/min) 133-1100
adjusting range ™Y [ High pressure (single) 49405
mode ) '
Power supply N¢2 3¢, 200 V/50 Hz, 200 V/60 Hz, 220 V//60 Hz
External input signal (5ch) Photo-coupler insulation, 24 VDC (27 VDC max.) 5 mA/ch
Relay output
External output Contact output (Ich) Contact capacity: 30 VDC, 0.5 A (Resistance |oad) 1c contact
signal . Photo-coupler insulation, open-collector output,
Digital output () |24 vDC, 30 mA max./ch

(Note 1)

 Before shipment from the factory, the unit has been set to the maximum discharge rate. (Flow rate setting on the
low pressure [combination mode])
(The maximum discharge rate is a theoretical value, not a guaranteed value.)

* For details on the factory settings, see theinitia values given in the setting range table on p. 40.
For other specifications, seethe delivery specification drawing (model drawing).

* The maximum pressure/flow rate can be set at values higher than the adjustable range above; for daily use,
however, be sure to observe the above pressure range/flow rate range.

* Thishydraulic unit incorporates a safety valve, which has been set to work at the maximum operating pressure +
2.0 MPa.

* However, if the surge pressure during actuator operation must be minimized, adjust the pressure setting according

(o2 to “ Attachment: High-pressure Safety Valve Adjustment Procedure” on p. 50.
ote

» Power supply voltage fluctuation tolerance range is +10%. Even if the power supply voltage fluctuations are
within the tolerance range, when the power supply voltage fluctuates in the positive direction, the regenerative
overload (alarm stop) may occur in response, depending on the master machine operating conditions and load
conditions.

B Operating conditions

Hydraulic oil M€ Dedicated mineral hydraulic oil / Wear-resistant hydraulic oil
(For recommended brands, see DAIKIN “Hydraulic Equipment General Catalog (HK196)”.)
* Viscosity grade: ISO VG 32 to 68 * Viscosity range: 15 to 400 mm?/s
* Pollution degree: NAS Class 9 or lower level
Tank oil temperature 0 to 60°C (Recommended operating temperature range: 15 to 50°C) Mo
Operating ambient 010 40°C
temperature
Storing ambient temperature] —20 to 60°C
Humidity 80% RH or less (No condensation)
Installation place Indoor (Be sure to fasten the unit with bolts.)
Others * Be sure to mount a no-fuse breaker (three-pole) and a ground fault interrupter.
» Make sure that the electric wiring conforms to European Norm EN60204-1.
* If you frequently turn ON/OFF the power supply for this unit, the controller service life will be
remarkably deteriorated. If you intend to start and stop the unit at interval s of eight minutes or less, use
the start/stop signal function of this unit. (See page 33.)
* Be sure to connect the ground terminal.

(Note 3)

* Thisunit can use only mineral hydraulic oil. (Water-containing or synthetic oil such as water-glycol cannot be
used.)

(Note 4)

* When the tank oil temperature exceeds the recommended operating temperature range, pressure pulsation may be
increased, or the discharge rate may be decreased. However, such phenomena do not indicate abnormality.

DAIKIN INDUSTRIES, LTD.
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W Mass
Motor pump Controller
Mass 80 kg 11 kg

DAIKIN INDUSTRIES, LTD.
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[5. Precautions for Use]

)

@

©)

(4)

®)

(6)

)

To provide excellent energy-saving performance, this hydraulic unit provides the solenoid valve that switches the
dual pump operation between the combination mode and the single mode. If the machine operating point is close
to the solenoid valve switching point, the pump operation may become unstable. In this case, it is necessary to
adjust the high-pressure side flow rate setting or the low-pressure side pressure setting to a value below the
solenoid valve switching point.

Furthermore, adjusting the dead zone provided around this switching point (see page 40.) allows you to stabilize
operation.

Use ahosefor the piping to the unit to prevent the vibration of the motor pump section from being conveyed to the
unit. When mounting the motor pump, use vibration suppressing rubber to prevent the vibration of the motor pump
from being conveyed to the mount.

This hydraulic unit is equipped with an AC fan for cooling. To ensure spaces for air intake and exhaust, do not
place an obstacle within 10 cm of the end of the unit.

If you frequently turn ON/OFF the power supply for this unit, the controller service life will be remarkably
deteriorated. If you intend to start and stop the unit at intervals of eight minutes or less, use the start/stop signal
function of this unit. (See page 33.) When using the start/stop signal to select between start and stop, set the time
interval from the stop command to the restart command at 0.5 seconds or longer.

This hydraulic unit incorporates a check valve that provides an orifice in the discharge line. If high response is
required for machine pressure release or other purpose, the machine must be provided with an additional pressure
release circuit.

If the load volumeislarge, you may hear afluid flow sound from this orifice when the unit is stopped. However,
this phenomenon does not indicate abnormality.

This hydraulic unit uses an IPM motor, which generates counter-electromotive force during changeover
(regenerative operation). If the motor is frequently turned ON/OFF in the operating condition that easily generate
counter-electromotive force (alarge load volume causes a large load reaction force accordingly), it causes
regenerative overload, resulting in unit stop.

This hydraulic unit is equipped with a safety valve.

This safety valve has been set to a specified pressure before shipment. However, the set pressure of the high
pressure safety valve may decrease while the machineis repeatedly used for along period, or due to contaminants
in the hydraulic ail.

If this unit is continuously used with the safety valve activated, it may output an alarm due to atemperature rise
and so on.

In this case, re-adjust the high pressure safety valve pressure setting according to “ Attachment: High-pressure
Safety Valve Adjustment Procedure” on p. 50.

For protection of peripheral equipment (actuator, pressure gauge, etc.) of the master machine, it is recommended
that the safety valve pressure setting should be “ Unit pressure setting + 2.0 MPa’ in order to suppress surge
pressure.

DAIKIN INDUSTRIES, LTD.
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[6. Names of Unit Components]

B Motor pump

Solenoid valve
r
E ﬁ — Check valve with
an orifice
% .| \Pump suction port (flange face) ~
I I

I [k

Connector for encoder connection

AC fan

ww _ F ]
Ek

Motor wiring hole ($28)

AC fanwiring hole (¢p21)

NJ hermistor wiring hole (¢21)

g

(819)
T
|

B_\\Eyebolts (for two locations)

a by

I ] DR (drain port)

H Rc3/8 (side)
% T (unload port)
E Rc 3/4
a9l
ol. WBEE\
ol | H/ Pressure sensor |
O

Discharge port
Rc 1-1/4

Rc 3/4
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[7. Hydraulic Circuit]

B Hydraulic circuit diagram

—
DR (Rc3/8) |:| S

T (Re3/4) |:|—"-('—1.'—%'

______

CIR

ot

Pump suction port

Flange type: (NF-VRO08) O-ring, JIS B 2401, 1BG30, attached
Flange mounting bolt (hexagon socket head cap screw: M10 x P1.25 x 45 L)

Flange screw size (Rc1-1/4)

B Components

Part No.

Name

Inverter drive pump

Controller

H Piping

This product is provided with a pump suction port (Rc1-1/4), aP port (Rcl-1/4), aT port (Rc3/4), and a DR port
(Rc3/8). Connect piping to al of the ports. However, do not join the pipe from the DR port to other return lines, leaving

it separate from the return lines.
All pipe holes are plugged with aresin plug.

Fasten each pipe connection by winding sealing tape.

A CAUTION

valve.

* This hydraulic unit incorporates a check valve. If an additional inline check valve is mounted to the discharge port,
resonance occurs, which may have bad influence on the master machine. Therefore, do not use an inline check

M Filter

It is necessary to attach afilter to the suction side and to the return lines to the tank of this product. Attach a 150-mesh
suction filter to the suction side and a 10 um line filter to the return lines to the tank on the discharge side. Keep the
pollution degree of the hydraulic oil below NAS 9 Class 9 or lower level.

DAIKIN INDUSTRIES, LTD.
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[8. Precautions for Transportation and Installation]

M Precautions for transportation
* When hoisting this unit, be sure to do so using eyebolts (provided at two locations).

&n
= Eyebolts
=, (provided at two locations)
| C@Df °
\ i

«Viewed from the top face of the unit»

A DANGER

 Hoisting the unit using means other than eyebolts (pump piping, for example) is dangerous because it may allow the
unit to drop or topple over.

» Check theweight of the hydraulic unit (the table below), and make sure that it does not exceed the rated |oad capacity
of each lifting dling.

A WARNING
* When carrying the unit, be sure to use the two eyebolts to hoist the unit while keeping its balance.
» During transportation using lifting slings, never come close to the unit. If the unit falls or turns over, you may suffer
frominjury.

A CAUTION
* During transportation, securely fasten the unit to prevent it from moving due to vibration or external force.

«Weight table»

Motor pump
Weight 80 kg

DAIKIN INDUSTRIES, LTD.
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B Precautions for installation

¢ Securing air intake/exhaust space
® Motor pump
Do not place an obstacle that would prevent the motor-driven AC fan (externally cooled) from taking
in/discharging air within 100 mm of the unit. Be careful to install the unit at awell-ventilated location to avoid
accumulation of heat and to keep the intake air at the specified ambient temperature (40°C or lower).

100 mm or more

100 mm or more

«Viewed from the top face of the unit»

® Controller
Install the controller vertically, and secure a clearance of 50 mm or longer from the top and sides aswell asa
clearance of 100 mm or longer from the bottom of the controller.

a
@

< 100 mm or more >0 mm or more F| I{—

| ¢ 50 mm or more

+ Fastening onto a level plane

* |nstall the motor pump on a horizontal mount or floor. Fasten it with vibration suppressing rubber to prevent it
from moving.

!

_>
|
|

A WARNING

* |f the motor pump is not fastened with bolts, reaction force from the oil pressurein the piping may cause the pump to
topple over or move.

A CAUTION

o If the hydraulic unit isinstalled on an inclined plane, oil leak or air intrusion occurs, resulting in abnormal sound or
shortened service life of the equipment.
Be suretoinstall the unit on alevel plane.

DAIKIN INDUSTRIES, LTD.
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[9. Preparations for Operation]
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B Accessories

® Noise filter
A noisefilter isused to avoid erroneous operation and suppress effects of noise generated by this product on the

outside. The specifications of the noise filter are shown below:

i

N\ /// *3}‘
w| w %
= o
| ~
$ ¥& #**r
.80
23%1,5 131%1,5 25,5
45%6/ 155%1.5
1671
17941.5

54115
45%1.5

® DC reactor
A DC reactor is used to improve the power factor. Connect the DC reactor between terminals P1 and P2 on the

main power supply terminal block. The table below gives the model name of the DC reactor.

130

MAX

8%1.5

MAX 140

Model Manufacturer
SOSHIN
PM-SNF02
Part
number | Partname (NF-3060.vz) | ELECTRICCO,
1 Input terminal (M5) LTD.
2 Nameplate
3 Output terminal
(MS)
4 Ground (M4)
32!, 32%

(79)

(69)

.| 4-M5 bolt slot

92

(12

(120)

DAIKIN INDUSTRIES, LTD.

[_il
G

Model Manufacturer
DAIKIN INDUSTRIES,
PM-SDL03 LTD.
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60

® Regenerative resistance

When the motor operates under the following conditions, it acts as a generator. The power generated then is
consumed by the regenerative resistance.
* Decelerating period in the acceleration and deceleration phase
* Period during which the motor undergoes |oad
e Operation in which the load causes the motor to rotate

The specifications of the regenerative resistance is shown below:

® Ferrite core

N % Capacity Total Model Manufacturer
T < Lead length resistance
500 mm 500 W 100 PM-RBO4 DAIKIN INDUSTRIES,
LTD.
320
335
Height: 30 mm

If radiation noise from this product poses problems, a ferrite core wound on power supply lines and others
suppresses the effect of the noise. The table below gives the model name of the ferrite core used.

Model Manufacturer
KITAGAWA INDUSTRIES,
PM-FCO01 (RFC-H13)
CO., LTD.

B Optional items

® Optional harness

Optional harnesses are available for the connection of a pressure sensor and an encoder.

Name Model Cable length Manufacturer
Pressure sensor harness PM-SPHO5 5m DAIKIN ILNF%USTRI ES
Encoder harness PM-SEHO05-P22-A09R 5m DAIKIN ILNF%USTRI ES

DAIKIN INDUSTRIES, LTD.
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M Electric wiring

* Thishydraulic unit requires electrical connections for the main power supply, motor wiring, AC fan power
supply, solenoid valve power supply, motor thermistor, encoder, pressure sensor, DC rector, regenerative
resistance, and as necessary, input/output signals.

(For recommended cables and specifications, see the detailed description of individual connections.)

*  When carrying out wiring, draw cablesfor the motor, AC fan power supply, thermistor, and solenoid valve power
supply through the specified wiring holes.

* Inorder to protect the electric circuit against short-circuiting and over-current and prevent electric shocks, the
hydraulic unit main power supply must be equipped with a safety device (no-fuse breaker, earth leakage breaker,
etc.) conforming to European Norm EN60947-2.

(For capacity of each model, see the table below.)
* Useapower supply connection device with 3-phase contact distance of at least 3 mm in the switch-OFF status.

[Rated current and breaker setting]

Model Power supply voltage and frequency Breaker setting
30,200V, 50 Hz 30,200V, 60 Hz 30, 220V, 60 Hz
SUT00D11021 38.3 37.8 34.9 75A

A DANGER

* Besureto ground aground terminal with Class D (old ground of thethird kind) or higher.
(Connect the ground terminal directly without using a breaker.)
* Besure to complete installation of the hydraulic unit before wiring.
» Beforewiring work, be sure to turn OFF the main power supply breaker, and make sure that the power is interrupted.
» Be sure not to connect the power supply cable to the I/O signal terminals.
* Do not apply an excessive power supply voltage higher than the specified power supply voltage to the hydraulic unit.
 Carry out wiring so that terminals and cables are not short-circuited or grounded; otherwise, there may be the danger
of electrical shock and fire.

A CAUTION

* The hydraulic unit incorporates an overcurrent protection function. Therefore, it does not need an overcurrent
protection thermal relay.

¢ Wiring procedure

* Follow the instructions bel ow when making connections to terminal blocks:
* Usecrimp terminals; for terminal specifications, see the detail of individual connection methods.
* Crimp terminals with the conductor of a cable projecting about 1mm from the terminal body.

o)

1mm

A CAUTION
» Do not crimp alive cable; do not carry out work near alive cable. Doing so may cause electrical shock.
» Useacrimp terminal matching the cable size. Otherwise, there may be the danger of electrical shock and fire.
» Useasgpecia tool suitable for the crimp terminal you use. Otherwise, there may be the danger of electrical shock and
fire.

DAIKIN INDUSTRIES, LTD.
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User 1/0 terminal block
AJser 1/O terminal £

-

=7

el 1.
b

The connections to the controller are as follows; for more information, see individual connection methods.

The table below shows the specifications of the connections
to individual terminal blocks.

Terminal block Connection to:
Main power supply
Main power supply | DC reactor

terminal block

Regenerative resistance

Motor output

Solenoid valve

Solenoid valve power supply

q terminal block AC fan power supply

q D Encoder

g D User 1/O termina Motor thermistor

block Pressure sensor
Input/output signal
q D
\Solenoid vave \ Main power supply
terminal block terminal block
The terminal arrangement on the user 1/0 terminal block is shown below:
User I/0O Terminal | Terminal Name Termina | Terminal Name

terminal block No. symbol No. symbol
e 25 FG Frame ground 1 FG Frame ground
i (m: 26 +5V | +5V power supply 2 GND | Ground
(= 27 Z+ Encoder phase Z+ 3 Z- Encoder phase Z—
1 (é 28 B+ Encoder phase B+ 4 B- Encoder phase B—
> 29 A+ Encoder phase A+ 5 A- Encoder phase A—
e 30 THM+ | Thermistor+ 6 THM- | Thermistor—
(= 31 AO2 |Unassigned 7 AGND |Unassigned
© 32 AOl1l |Unassigned 8 AGND |Unassigned
e 33 Al2 |Unassigned 9 AGND |Unassigned
() 34 All |Unassigned 10 AGND |Unassigned
(=] 35 P S |Pressure sensor signa 11 AGND |Analog ground
[ |(~ Pressure sensor power
L\ 0 36 ALM_C | Contact output common 12 A5V supply
:Ej 37 ALM_A | Contact output a 13 ALM_B |Contact output b
(=)
e 38 DO7 |Unassigned 14 DOCOM | Digital output common
€ 39 DO5 | Unassigned 15 DO6 |Unassigned
()
e 40 DO3 | Unassigned 16 DO4 | Unassigned
1€ 41 DO1 |Digital output 1 17 DO2 |Digital output 2
oo 42 DI7 |Unassigned 18 DIS |Unassigned
(S
S 43 DI5 |Digita input 5 19 DI6 |Unassigned
& 44 DI3 |Digital input 3 20 DI4 |Digita input 4
() 45 DI1 |Digita input 1 21 DI2 |Digita input 2
e 46 DGND |Unassigned 22 DICOM |Digital input common
e 47 TxD |Unassigned 23 RxD | Unassigned
1 48 FG Frame ground 24 FG Frame ground

DAIKIN INDUSTRIES, LTD.
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* Carry out wiring to the motor terminal block, thermistor terminal block, and AC fan terminal block inside the motor
terminal box.
Theterminal box can be removed by loosening the terminal box screws (at four locations).
e Screw size: M6
*  Recommended tightening torque: 2.6 [N-m]

Cross recessed round head screw M6 (4 positions)

@) %@

E E i}
) ¢
@ - I
}
@
E ‘ i )
=TF

* Carry out connections to the motor as shown below. For more information, see individual wiring methods.

Motor thermistor terminal block AC fan termina block The table below gives the specifications of connection to
N individual terminal block.
Terminal block Connection to:
H Motor terminal block Motor output
AC fan terminal block AC fan power supply
H Motor thermistor terminal block | Motor thermistor

O

\\
Motor terminal block \

DAIKIN INDUSTRIES, LTD.
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® Connection of the main power supply cable

1)

2)

3)

CH @ o P
POWER INPUT DC BRAKE

CH AC OUTPUT 3-phase 200~220V  REACTOR  RESISTOR MOTOR }D

a vALVE\ FANT | FAN2 /R L2/S L3/T P1 P2 Bl B2 YR Iy

B | | | | —

L

@@______,

—

[ER=E

Ground connection terminal for Main power supply connection
power supply lines (M5) terminals (M5)

Have power supply cable and crimp terminals available.

Power supply | Conductor cross section: 10mm? or larger

cable Recommended cable: CE362 10mm? x four cores made by Kuramo Electric Co., Ltd.
Crimp Bare crimp terminal (Type R): Round type for M5 use

terminal Recommended cable: R8-5

Connect the ground cable to the power supply ground connection terminal. The recommended tightening torqueis
2.4[N-m].

Connect the power supply lines to the terminal block. The recommended tightening torqueis 2.4 [N-m].

Connection to the noise filter
Be sure to use the attached noise filter to avoid erroneous operation and suppress effects of noise generated by the
driver on the outside.

A DANGER

Use an AC power supply conforming to the power supply specifications of this product.

Use a power supply cable conforming to the power supply capacity.

Do not connect the power supply cable to the ground terminal.

Ensure a grounding connection with Class D (old Class 3 grounding) or higher.

When unsheathing the cable, be careful not to damage the conductors.

Be careful that the cable conductors do not protrude from the terminal block.

Carry out wiring so that terminal and cables are not short-circuited or grounded; otherwise, there may be the danger
of electrical shock and fire.

A CAUTION

For connection of the power supply cable, attach a crimp terminal to the tip of the cable.

Locate the ground cable of the noisefilter as away from wiring on the output side as possible.

Separate the input side and the output side cable of the noisefilter. Pay specia attention when binding them or laying
them in the same conduit.

Ground the ground cables from the driver and other devicestogether with the ground cable from the noisefilter at the
same grounding point.

DAIKIN INDUSTRIES, LTD.
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® Connection of the motor cable
¢ Connection to the controller

POWER INPUT oC BRAKE
d AC OUTPUT 3—phose 2004200 REACTOR ResisToR  MOTOR D
{ vALVE\ FANT | FANZ L1/R 12/S L3/T P1 P2 B1 B2 i)

u LB L3 Pl Pe

|||||

sp===) = K

‘

] ) Ground connection terminal for
Motor connection terminal (M5) motor cables (M5)

1) Have motor cables and crimp terminals available. Use a motor cable with alength of 5 m or shorter.

Outside diameter: 15 mm to 19 mm

Motor cables | Conductor cross section: 10 mm? or more

Recommended cable: CE362 10 mm? x four cores made by Kuramo Electric Co., Ltd.
* Controller side

Bare crimp type termina (Type R): Round type for M5 use

Crimp Recommended cable: R8-5

terminal * Motor side

Bare crimp type termina (Type R): Round type for M6 use

Recommended cable: R8-6

2) Connect the ground cable to the motor cable ground connection terminal. The recommended tightening torqueis 2.4
[N-m].

3) Correctly connect the motor cable to the motor cable ground terminal block. The recommended tightening torque is
2.4 [N-m].

0 Connection to the motor
Connect the cable, which has been made for the connection to the controller, to the motor.

Ground connection terminal for motor cables (M6)
7

O
@)
@ I [T Tae rng® L
eeleleer
| o @@ @@ e Motor wiring
@: Tt e ol 2R §
‘ ‘
() S o
0 & \ o

Motor connection terminal (M 6)\

DAIKIN INDUSTRIES, LTD.
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1) When carrying out wiring, use a cable clamp that matches the wiring hole so that a protection class higher than 1P54
may be secured. Cable clamps for wiring do not come standard with the unit; the customer iskindly requested to
have them available. The diameter of the mounting hole is 28 mm.

Cable clamp for the motor | Recommended part: OA-W2219 made by Ohm Electric Co., Ltd.
wiring hole Diameter of matching cables: 15 to 19

2) Connect the ground cable to the motor cable ground connection terminal. The recommended tightening torqueis
4.25 [N-m].

3) Correctly connect the motor cables to the terminal block.

A CAUTION

» Connect the motor cables to the motor terminal block. Carefully make connections to avoid connection to awrong
phase; otherwise, unintended motor actions like reverse rotation may occur.
* Do not connect the power supply cable to the motor terminal block (U/V/W); doing so may cause afire or accident.

® Connection of the AC fan power supply
¢ Connection to the controller

POWER INPUT oc BRAKE
d AC OUTROT 3—phosezoo~220v REACTOR REsisTOR ~ MOTOR D
ql VALVEN] FaNT FFANZ /R 12/ 13/T P1 P2 Bl B2 VoW i

gelelsleisie
ﬁ@@@@+@@§

© 8 @@@@@@@@@@

d /f o ®
TER e

/ O \ O J

Ground connection terminal f& ;AC f_ar;]po'\\;lv f Supply connection
the AC fan power supply (M4) erminal (M4)

1) Havethe AC fan power supply cable and crimp terminals available. Use an AC fan power supply cablewith alength
of 5 m or shorter.

Outside diameter: 6 mm to 8 mm

Conductor cross section: 0.5 mm? or more

Recommended cable: CE362 0.5 mm? x three cores made by Kuramo Electric Co., Ltd.
¢ Controller side

Insulation-coated crimp terminal (Type R): Round type for M4 use

Recommended cable: RBV 1.25-4

e Motor side

AC fan power supply
cable

Insulation-coated crimp terminal (Type R): Round type
for M3.5 use

Recommended cable: RBV1.25-3.5

Insulation-coated crimp terminal (Type R): Round type
for M4 use

Recommended cable: RBV1.25-4

Terminal block

Crimp terminal connection terminal

Ground connection
terminal

2) Connect the ground cable to the AC fan power supply ground connection terminal. The recommended tightening
torqueis 1.0 [N-m].
3) Connect the AC fan power supply cable to the terminal block. The recommended tightening torque is 2.4 [N-m].

DAIKIN INDUSTRIES, LTD.
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¢ Connection to the motor
Connect the cable, which has been made for the connection to the controller, to the motor.

Ground connection terminal for AC fan power supply cable
the AC fan power supply (M3.5)

o~

Ground connection terminal for
| || AC fan power supply cable (M4)

4) When carrying out wiring, use a cable clamp that matches the wiring hole so that a protection class higher than P54
may be secured. Cable clamps for wiring do not come standard with the unit; the customer iskindly requested to
have them available. The diameter of the mounting hole is 21 mm.

When bending wiring at the right angle becomes necessary, use an L-angle holder in combination with a cable
clamp.

Cableclamp for theACfan | Recommended part: OA-W1608 made by Ohm Electric Co., Ltd.
power supply wiring hole Diameter of matching cables: 6 mm to 8 mm

Recommended cable: OAL-16 made by Ohm Electric Co., Ltd.
Diameter of matching cables: 4 mm to 12 mm

L-angle holder

5) Connect the ground cable to the AC fan power supply ground connection terminal. The recommended tightening
torqueis 0.8 [N-m].

6) Correctly connect the motor cablesto the motor cable ground terminal block. The recommended tightening torqueis
2.4 [N-m].

@ Connection of the solenoid valve on the pump
¢ Connection to the controller

POWER INPUT oc BRAKE
d | _AcourPuT 3-phose 200v220V  REACTOR RESISTOR ~ MOTOR D
a ITVaLve Frana [ FANZ U/R LZ/S LS/T P1 P2 Bl B2 VoW D
DS )| 1D

200 @

=
®
/:)

T &R =

Ground connection terminal fortae Connection terminal for thQsoIenoid Y,
solenoid valve power supply (MZ;\ valve power supply

DAIKIN INDUSTRIES, LTD.
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1)

2)

3)

Have solenoid valve power supply cable and crimp terminals available.

Outside diameter: 6 mmto 8 mm
Conductor cross section: 0.5 mm? or more
Recommended cable: CE362 0.5 mm? x three cores made by Kuramo Electric Co., Ltd.

Solenoid valve power
supply cable

* Controller side

Insulation-coated crimp terminal (Type R): Round type for M4 use
Recommended cable: RBV1.25-4

* Solenoid valve side

Insulation-coated crimp terminal (Type R): Round type for M3 use
Recommended cable: RBV1.25-3

Crimp terminal

Connect the ground cabl e to the solenoid valve power supply ground connection terminal. The recommended
tightening torque is 1.0 [N-m].
Connect the solenoid valve power supply cable to the terminal block.

¢ Connection to the solenoid valve on the pump

1)

2)

3

4)

Connect the cable, which has been made for the connection to the controller, to the solenoid valve.

Make connections to the solenoid valve with the terminal box nameplate removed. The nameplate can be removed
by loosening the cross recessed tapping screws (at four locations).

* Screw size: M3

* Recommended tightening torque: 0.5to 0.7 [N-m]

Resin plugs are attached to wiring holes prior to shipment from the factory. When carrying out wiring, use a cable
clamp that matches the wiring hole so that a protection class higher than P54 may be secured. Cable clamps for
wiring do not come standard with the unit; the customer is kindly requested to have them available. The diameter of
the mounting hole is 21mm.

Cable clamp for the solenoid valve power | Recommended cable: OA-W1608 made by Ohm Electric Co., Ltd.
supply wiring hole Diameter of matching cables: 6 mm to 8 mm

Connect the ground cabl e to the solenoid valve power supply ground connection terminal. The recommended
tightening torque is 0.34 to 0.51 [N-m].

Connect the solenoid valve power supply cable between terminals [SOLa] and [SOLa] on the terminal block.

® Connection of the thermistor harness
¢ Connection to the controller

1)

Have the thermistor harness and crimp terminals available.

QOutside diameter: 6 mm to 8 mm
Thermistor harness Conductor cross section: 0.5 mm? or more
Recommended cable: CE362 0.5 mm? x 2 cores made by Kuramo Electric Co., Ltd.

* Controller side

Insulation-coated crimp terminal (Type R): Round type for M3 use
Recommended cable: RBV1.25-3

* Motor side

Insulation-coated crimp terminal (Type R): Round type for M3.5 use
Recommended cable: RBV1.25-3.5

Crimp terminal

DAIKIN INDUSTRIES, LTD.
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2) Confirmthe specification of different signals, and connect them between terminals [ THM+] and [THM-] on the user
I/O terminal block. The recommended tightening torqueis 0.6 [N-m]. Starting the unit with wrong cable connections
may cause the product to be damaged. Make correct connections to terminals as specified.

A CAUTION
» Damage caused by wrong thermistor connections results in the replacement of the motor.

DAIKIN INDUSTRIES, LTD.
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¢ Connection to the motor
Connect the cable, which has been made for the connection to the controller, to the motor.

Thermistor connection terminal Thermistor wiring
(M3.5)

1) When carrying out wiring, use a cable clamp that matches the wiring hole so that a protection class higher than 1P54
may be secured. Cable clamps for wiring do not come standard with the unit; the customer iskindly requested to
have them available. The diameter of the mounting hole is 21 mm.

When bending wiring at the right angle becomes necessary, use an L-angle holder in combination with a cable
clamp.

Cable clamp for the wiring to the | Recommended cable: OA-W1608 made by Ohm Electric Co., Ltd.
thermistor harness Diameter of matching cables: 6 mm to 8 mm

Recommended cable: OAL-16 made by Ohm Electric Co., Ltd.
Diameter of matching cables: 4 mm to 12 mm

L-angle holder

2) Connect the thermistor harnessto the terminal block. The recommended tightening torque is 0.8[N-m].

® Connection of the encoder harness

1) Have the encoder harness, crimp terminals, and connectors available.

Conductor cross section: 0.3 mm? or more

Encoder harness Recommended cable: KV C-36SB 0.3 mm? x 8 cores made by Kuramo Electric Co., Ltd.

* Controller side
Crimp terminal Insulation-coated crimp terminal (Type R): Round type for M3 use
Recommended cable: RBV1.25-3

* Motor side

Manufacturer; Tyco ElectronicsAMPK K.
Housing: 172169-1

Contact: 170366-1

Terminal | Terminal Name
No. Symboal
1 A+ Encoder phase A+
!:! 2 A- Encoder phase A—
Connector 3 B+ Encoder phase B+
@ 4 B- Encoder phase B—
@ 5 Z+ Encoder phase Z+
6 Z- Encoder phase Z—
7 +5V +5V power supply
8 GND |Ground
9 FG Frame ground

2) Confirm the specification of different signals, and connect them to the user 1/0 terminal block. The recommended
tightening torque is 0.6 [N-m].
3) Connect the connectors to the encoder connection connectors.

DAIKIN INDUSTRIES, LTD.
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@ Connection of the pressure sensor harness

1) Have the pressure sensor harness, crimp terminals, and connectors available.

Pressure sensor harness

Conductor cross section: 0.5 mm? or more

Recommended cable: KV C-36SB 0.5 mm? x 3 cores made by Kuramo Electric Co., Ltd.

Crimp terminal

* Controller side
Insulation-coated crimp terminal (Type R): Round type for M3 use
Recommended cable: RBV1.25-3

Connector

e Motor side

Manufacturer: Tyco ElectronicsAMP K .K.

Housing: 174357-21
Contact: 171630-1

Rubber plug: 172746-1

Double lock plate: 1-174358-1

Terminal Terminal Name
- ) No. Symbol
LT ® 1 AGND Analog ground
® D 5 pS Pressure sensor
L] @) - signal
\__/ Pressure sensor
3 ASV power supply

2) Confirm the specification of different signals, and connect them to the user 1/O terminal block. The recommended
tightening torque is 0.6 [N-m].

3) Connect the connectors to the pressure sensor.

® Connection of the DC reactor

1) Havethefollowing DCL reactor available.

Model

Manuf acturer

PM-SDL02

DAIKIN INDUSTRIES, LTD.

2) Havethe DCL reactor connection cable and crimp terminals.

DCL reactor connection cable

Ltd.

Conductor cross section: 10 mm? or more
Recommended cable: CE362 10 mm? x 2 cores made by Kuramo Electric Co.,

Crimp terminal

Bare crimp type terminal (Type R): Round type for M5 use
Recommended cable: R8-5

3) Connect the DCL reactor connection cable between terminals [P1] and [P2] on the main power supply terminal

block. The recommended tightening torqueis 2.4 [N-m].

4) Connect the DCL reactor connection cable to the DCL reactor. Minimize the length of the wiring to the DC reactor.
Locate the wiring to the DC reactor as away from the signal lines as possible and do not bind cables.

DAIKIN INDUSTRIES, LTD.




PIM00064 [Operation Manual] 30/57

® Connection of the regenerative resistance

1) Have available aregenerative resistance meeting the following specification or an equivalent.

Capacity | Total resistance| Model Manufacturer
500W 10Q PM-RB04 | DAIKIN INDUSTRIES, LTD.

2) Have crimp terminals available. When extending the cable length, use a cable with a conductor cross section of 2

mm? or more.
* Controller side
Insulation-coated crimp termina (Type R): Round type for M5 use
Crimp Recommended cable: RBV2-5
terminal * Regenerative resistance side
Insulation-coated crimp termina (Type R): Round type for M4 use
Recommended cable: RBV2-4

3) Connect the regenerative resistance connection cable between terminals [B1] and [B2] on the main power supply
terminal block. The recommended tightening torque is 2.4 [N-m].

® Connection for input and output signals

1) Haveinput and output signal cables and crimp terminals available.

Input and output | Conductor cross section: 0.3 mm? or more

signal cables | Recommended cable: KVC36SB 0.3 mm? made by Kuramo Electric Co., Ltd.
Insulation-coated crimp terminal (Type R): Round type for M3 use
Recommended cable: RBV1.25-3

Crimp terminal

2) Confirm the specification of different signals, and connect them to the user 1/0O terminal block. The recommended
tightening torque is 0.6 [N-m].

A DANGER

* Do not connect the I/O signal cable to the power supply terminal block.
* When unsheathing the cable, be careful not to damage the conductors.
* Becareful that the cable conductors do not protrude from the terminal block.

A CAUTION

 After checking the specifications of individual signal lines connect the cable to the I/O signal terminal block.

* Terminate the shielded cable securely, and connect it to the shielded cable connection terminal.

* |f noise cannot be removed even with a connection made to the shielded cable ground terminal, the customer iskindly
reguested to establish one-point grounding on a device on the customer side. (Remove the grounding on the unit
side.)

DAIKIN INDUSTRIES, LTD.
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M |/O signal cable specifications

The following table shows the specifications for the input/output signal terminals for interfacing with external
equipment.
For details of each signal line, see the following pages.

Terminal No. Type Termind Signal name Remarks
name
36 ALM_C | Contract output common
13 ALM_B | Contract output b Indicates the alarm state of the unit.
37 ALM_A Contract output a
14 DOCOM | Digita output common Minus common
38 | Digital/contact DO7
15 output DO6 )
29 terminal DOS Unassigned Thege terminals are not open to users. Do not use these
terminals.
16 DO4
40 DO3
é 17 boz2 D!g?tal output 2 Indicates the alarm state of the unit.
= 41 DO1 Digital output 1
= 18 DI8 )
c . These terminals are not open to users. Do not use these
= 42 DI7 Unassigned .
IS terminals.
9] 19 DI6
IS 43 DI5 Digital input 5 PQ3
.% 20 Dicital 1/0 Dl4 Digital input 4 PQ2 | Combining input signals enables you to select from among
e} 44 tegrmi nal DI3 Digital input 3 PQ1 | PQ selection numbers O through 15.
- 21 DI2 Digital input 2 PQO
Used for start/stop control. With the start/stop signal
45 DI1 Digita input 1 switching setting, you can change the operation at signal
input.
22 DICOM Digital input common Both positive and negative signals are acceptable.
46 DGND These terminals are not open to users. Do not use these
23 | No connection RxD Unassigned 1 P '
terminals.
47 TxD
24 FG Frame ground
43 FG Frame ground
u N N
( o AUL 104
\@ (PO @ @ D03
ED|| TN —
@ as AIN2 €| —po2
D I
@@ AIN1 AGND @ @ &D[g
@ e 55 D17 ——
€ PS €| —pis
€| —— € DI5 —
ALN_C —D14
€| ——h B > € DI3 ——
& o ALN_A T Q| —pre
——DOCOM DIl ——
@ DO7 ———{DICOM
[ﬂ €D|| ——pos €2 @ DGND
€ D05 @ 2D
& D) 07 oA & TxD
| =18 T
—D02 o N
— &
= K¢
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® Digital input
These terminals are used for sequence input signals that control the unit operations from external equipment.
Connect these terminals as required, with reference to the table below.

Termina Signal name Remarks

No.

22 Digital input common Both positive and negative signals are acceptable.

45 Dicital inout 1 Used for start/stop control. With the start/stop signal switching parameter (Setting
g b mode: [POQ]), you can change the operation at signal input. (See p. 39)

21 Digital input 2 0
?g! ?npu PQ P-Q selection Nos. 0 to 15 can be selected depending on the combination of

44 Digital input 3 PQ1 S

0 Digital inout 4 > digital input status.
?g! ?npu PQ (For P-Q selection setting, see p. 39.)

43 Digital input 5 PQ3

Note) While the unit is stopped by digital input, the panel shows“STP”.
Note) Set the time between unit stop and unit start at 0.5 seconds or more.

Combination of digital inputs for P-Q selection

s

g

7

1

il T R T N R g e
No. | PQO PQ1 PQ2 PQ3 e 0 )
0 OFF OFF OFF OFF | [Poner sty ————————0—" "VW—?
1 ON OFF OFF OFF A e S G 1 il
2 OFF ON OFF OFF ; !
3 ON ON OFF OFF i .
4 OFF OFF ON OFF | — ¢ - % il
5 ON OFF ON OFF ; !
6 OFF ON ON OFF i . _
7 ON ON ON OFF _ | % S?H
8 OFF OFF OFF ON § —o o——44 s
9 ON OFF OFF ON ‘
10 OFF ON OFF ON § L ! % i
11 ON ON OFF ON i —o o—o 20 bt
12 | oFF OFF ON ON !
13 ON OFF ON ON § i % *H
14 OFF ON ON ON i 5 o—o 43 -i BERE
15 ON ON ON ON ] i 5 mA
A CAUTION

* For the external power supply, use a power supply with 24 VVDC + 1V, 0.5 A or higher capacity.

* Power cannot be supplied from this controller to external equipment.

* The current flowing through each input circuit is5 mA (typical). To configure a circuit with a contact, be careful

about the minimum current of the contact.
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® Digital output/Contact output
These terminals are used for digital/contact output signals that output alarm status of this unit. Connect these
terminals as required, with reference to the table below. For description on the outputs, seethelist of the alarm codes

(page 46).

(Terminal
name)

Termina No.

Signal name

Remarks

Integrated alarm output setting (PO8=1)

Individual alarm output (P08=0)

M
(DO1)

Digital output 1

Outputs the complete signal.

17
(DO2)

Digital output 2

None

Outputs the alarm or warning status of the
unit.

14
(OCOM)

Digital output common

Negative common

_———-

External power
supply

E 24VDC E

— TS 4l Qi Load K|—e E

} :: % : 30 mA max i

SPR N Load K[

} i % LS S
A CAUTION

* Asthe external power supply, prepare a24 VDC + 1V, 0.5 A power supply. Power cannot be supplied from this

controller to external equipment.
* Thiscontroller’s output circuit serves as negative common.

* The maximum output current of an output circuit is 30 mA (resistance load). If you attempt to drive load higher than
the allowable current, the circuit may be damaged. Pay attention to the maximum allowable current.

* Todriveinduction load, take surge preventive measures.

O

DAIKIN INDUSTRIES, LTD.

Termina No. Remarks
Terminal Signal name . . -
( r?rarmnler)] g Alarm output combination setting (P08=1) Individual alarm output (P08=0)
37 Continuity with “Common” in the normal Continuity with “Common” exists when the
Contact output a . L
(AL_A) condition. pressure switch is normal.
13 Continuity \.Nlth. C"mm” oceurs when the Continuity with “Common” exists when the
Contact output b | pressure switch is activated or when the o .
(AL_B) L pressure switch is activated.
alarm or warning isissued.
36 Contact output Common
(COM) common
37
COM
13
Oo——0 (Power ON: normal)
36
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A\ CAUTION

* The contact output switching capacity is30 VDC/0.5 A (resistance load). If you attempt to drive load higher than the
alowable current, the contact may be damaged. Pay attention to the maximum allowable current.

* The minimum allowable load of the contact output is 10 mVDC/10 pA. However, it is an approximate lower limit
that enables the contact to be opened/closed under minute load. This value varies depending on switching frequency
and environmental conditions. We recommend you to check the minimum allowable load in actual conditions.

* Todriveinduction load, take surge preventive measures.
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[10. Operation Panel Operating Procedure]

This hydraulic unit enables you to monitor or change pressure, flow rate or other parameter settings by operating the
controller key switches.

B Outline of functions

The operation panel is comprised of the 3-digit LED , mode key @ , Setting keys@ @ and ENT

key@. Normally, the panel shows an actual pressure value. It can be switched between the monitor display mode

and set value display mode through key operations.

@ key ( DAIKIN h
=
(MODE key) POWER_ MOTION CONTROLLER

O Ron ol
(Setting keys) \ ]M:ﬂ_/ @ key

v] /\] Lzl] (ENT key)

/ 3-digit LED

W Description on individual modes

* Normal mode: Displays an actual pressure value or alarm code.
* Monitor mode: Displays a pressure switch set value, pressure set value, flow rate set value, actual flow rate, and

actual rpm.
* Setting mode: Used to set or change a parameter such as pressure and flow rate.
* Alarm mode: Alarm records can be checked.

B Shift between individual modes
Key switch operations for shift between individual modes are shown below:

Power-ON

Normal mode Keep pressing @ and @

Press @ | T T ? simultaneously for at least two seconds.

Press @ Press @ Keep pressing @ and @ Press @

simultaneously for at least two seconds.

Monitor mode Setting mode Alarm mode
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PIM00064

[Operation Manual] 36/57

B Operating procedure for each mode

a) Monitor mode
The monitor mode allows you to monitor a parameter by selecting a desired item from the following table.

Parameter No. Name Description
n00 Pressure switch setting (M Pa) [When PSI un|t.|s sdeged, X 10PSI]
Displays a pressure switch setting.
Note 1) (MPa) [When PS| unit is selected, x 10PSI]
n01 Pressure setting Alternately displays the high pressure and the low pressure setting for the current
P-Q selection No.
Note 2) (L/min)
n02 Dischargerate setting | Alternately displays the small and the large flow rate setting for the current P-Q
selection No.
Note2) | . (L/min)
Disch ) )
n03 Ischarge rate Displays the current discharge rate.
04 Note 3) Latest larm code Displays the latest alarm code.
(x10 min®)
noS rpm Displays the current rpm.
. Displays the current status of switching of the solenoid valve between the
noé Operating status combination mode and the single mode as well as the PQ selection No.
Reverse rom at Displays a motor reverse rpm due to counter-flow from the load when the unit
n07 P power supply isturned OFF. This parameter is used to estimate the machine |oad
power-OFF
volume.
08 Regenerative |oad Displays the load integration ratio of the current regenerative braking resistance.
integration ratio

Notel) With the factory setting, “MPa’ is the standard unit. When it is changed to the PS| unit, attach a label to
indicate the PSI display mode.
However, if the PSI unit isused in Japan, you will be punished under the Measuring and Weighing Law.
Theindication label should be prepared by the user.

Note 2) A quantity exceeding 100 L/min isindicated with all digits to the right of the decimal point discarded.

Note 3) For details on the alarm codes, refer to description on the alarm display mode.
You can check the current power-ON count by pressing the@ key when an alarm code is displayed.
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An example of monitor mode operation is shown below.

<Example> Monitoring current discharge rate

Key

Operating procedure operation

3-digit LED Remarks

* Power-ON
v (Startup, Run)
* Actual pressure display

mu
(-]
mp!

* Shift to monitor mode @
nn
l nouu
* Parameter No. selection @ Press the @ key three
times.
NN | /7~ . .
rm] Blinking
ni3
« Monitor display @
N |/ Discharge rate
/ / G (theoretical value)
e 110 L/min*
* Return to actual pressure display @

mode E U E

To monitor other parameter, return to the actual pressure display mode once, and then select a desired item.

* A quantity exceeding 100L /min isindicated with all digits to the right of the decimal point discarded.
(Example) 104.8 L/min — [U y
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b) Setting mode
The setting mode allows you to set or change a parameter such as pressure and flow rate on the operation panel.
For the parameters that can be specified or changed in the setting mode and their adjusting ranges, seethelist of
setting ranges on p. 40.
For theinitial values and adjusting ranges of non-standard models or custom-made models, see the delivery
specifications on separate sheets.

NOTE:

[1] The above discharge rate set value is atheoretical value (the product of theoretical displacement volume
by rpm). It is dlightly different from the actual discharge rate.

[2] Notethat the following settings cannot be defined in the pressure/flow rate setting procedure described in

page 28 to 30.

a) Setting [PH.*] at avalue equal to or smaller than the setting for [PL.*] automatically resultsin [PL.*
= PH.*];

b) [PL.*] cannot be set at avalue equal to or greater than the setting for [PH.*];

C) Setting[gL.*] at avalue equa to or smaller than the setting for [qH.*] automatically resultsin[gH.*
=qgL.*]; and

d) [gH.*] cannot be set at avalue equal to or greater than the setting for [gL.*], where

[PH*] denotes the high pressure side pressure setting, [PL*] the low pressure side pressure setting,
[gH*] the small flow rate setting, and [gL*] the large flow rate setting.

Example: With [PL.0] set at 6.0 MPa, an attempt at a setting change to [PH.0] = 5.5 M Pa automatically

resultsin [PL.0] = 5.5 MPa.
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The setting mode allows you to set (adjust) a parameter by selecting a desired item from the following table.

Parameter

No. Name Description
POO Start/stop signal switching Specify whether to run or stop the unit at signal input.
POL Pressure switch setting Specify whethgr to enable or disabl g the pressure switch function, and the
pressure to activate the pressure switch.
. . ify th i il h fall h
P02 Pressure alarm output delay time setting Specify tl eQeIay ti me gntl alarm output after the pressure falls below the
pressure switch activating pressure.
Specify the function that indicates that the pressure switch is activated.
PO3 Pressure switch display hold setting For detailson thisfunction, see“Alarm Code and Classification Table” on
p. 47.
PO4 Pressure unit selection setting Used to c”hange the unit of the normal pressure display mode (“MPa’ or
x10 PSI").
POS Regenerative load command ratio setting Adjust the regenerative load when it is too much increased at normal
pressure response (FF — DH).
. . . Limits the torque command ratio if the command changes by more than
PO6 Deceleration load command rtio setting 1/2 of the maximum flow rate when a change is made in the PQ selection.
PO7 Warning output level setting Specify awarning output level.
Specify whether to activate the contact outputs (alarm, warning and
P08 Alarm output combination setting pressure switch outputs) individually, or integrate them into one output.
(See the timing chart in Attachment on p. 52.)
P09 Reset to factory setting Resets P00 to P08 settings to factory settings.
} Adjust a control response value.
P10 Response gain (A smaller value makes quicker response.)
Adjust an acceleration response value.
P11 Acceleration response gain (A larger setting makes quicker acceleration response. However, it easily
causes vibration during deceleration.)
P12 Solenoid valve response delay time Specify ;solenqd val\{e response ddaytlmegothat aP-Q sdlectionis
synchronized with motion of the operating axis.
P13 Thismode is used to set a pressure, flow rate, acceleration time and
P14 deceleration time for each P-Q selection No.
P15 Set the following items in this order:
P16 PH <High pressure (single mode) side pressure setting>
P17 gH <High pressure (single mode) side flow rate setting>
P18 PL <Low pressure (combination mode) side pressure setting>
P19 gL <Low pressure (combination mode) side flow rate setting>
P20 Ut <Acceleration time setting>
P21 P-Q selection 0to 15 : Inieasesiﬁed in both pressure and speed (flow rate) are simultaneously
P22 Pressure, flow rate, acceleration time and > L .
N . dt <Deceleration time setting>
P23 deceleration time settings A .
PoA : Decreases in both pressure and speed (flow rate) are simultaneously
o5 specified.
Zg * The PQ selection numbersin the items to be defined on pages 24
through 30 are indicated in hexadecimal notation.
Example) For PQ selection number 10: — PH.A, gH.A, PL.A, gL.A, Ut.A, dt.A
P28 For PQ selection number 11: — PH.b, gH.b, PL.b, gL.b, Ut.b, dt.b
|2
For PQ selection number 15: — PH.F, gH.F, PL.F, gL.F, Ut.F, dt.F
Used to adjust the minimum response time for switching the solenoid
. I . . valve when the pump operation is unstable because the operating point is
P29 High/L ow switching response time setting close to the high pressure/low pressure switching point (solenoid valve
switching point).
Used to adjust the dead zone of the solenoid valve switching rpm when
P30 Single mode switching rpm dead zone the pump operation is unstabl e because the operating point is close to the

Setting

high pressure/low pressure switching point (solenoid valve switching
point).
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* Normally, the P05, P10 and P11 settings need not to be changed. However, if a special circuit condition (large load

volume, etc.) is expected, these settings must be changed.
* Thishydraulic unit allows 16 patterns from PQ sel ection numbers 0 to 15 to be set; when using asingle pattern only,

however, select “PQ selection 0.”
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* Flow rate setting changing procedure
An example of flow rate setting changing operation is shown below.
<Example> The low pressure side flow rate for “PQ selection 1” is changed from 110 L/min to 80.0 L/min.

*  When the PQ selection is not changed over, do not change the item number, but select P00 and set PQ selection
at 0.

Operating procedure Remarks

e Power-ON

y

* Actual pressure display

Key operation 3-digit LED

206

* Setting mode

Keep pressing two keys
simultaneously for at P r
least two seconds.

Mo

/
v PO 1
* Set value display @

After two seconds

¢ Parameter No. selection

P-Q selection 1

For PQ selection 1
Indicates the high
pressure side flow rate

L7
v 20b

setting.
* P-Q selection Press three times.
PH1qH1 PL1 q L / For PQ selection 1
qL.1”, "Ut.1" and “dt.1 . Indicates the low
are alternately displayed ) pressure side flow rate
in this order. setting.
v N

* Changing set value

v
» Writing set value

v
* Return to actual pressure
display mode

OL®
@
©

UE |

206

Indicates the
acceleration time setting
after writing the flow rate
setting.

CAUTION: The valuefor a setting exceeding 100 L/min isindicated with al digits to the right of the decimal

point discarded. However, the flow rate can be defined arbitrarily in 0.1 L/min intervals.

(Example) To change the gL.1 setting from 104.0 L/min to 105.0 L/min, preﬁs@

10 times.

Model

Theoretical pump displacement volume (cc/rev)

Low pressure pump capacity

High pressure pump capacity

SUT100D11021-10-F

44.0

16.2
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* Pressure setting changing procedure

An example of pressure setting changing operation is shown below.
<Example> Changing pressure for P-Q selection 1 from 7.0 MPato 6.0 MPa

*  When the PQ selection is not changed over, do not change the item number, but select P00 and set PQ selection

at 0.

Operating procedure

Key operation

3-digit LED

Remarks

* Power-ON

v

* Actual pressure display

* Setting mode

v
e Parameter No. selection

v
* Set value display

* P-Q selection

* Changing set value

» Writing set value

* Return to actual pressure
display mode

QO

Keep pressing two
keys simultaneously
for at least two
seconds.

@or@

@

Press @ two times.

“PH.17, “qH.1”, “PL.17,

“gL.1”, “Ut.1” and
“dt.1” are alternately

displayed in this order.

@or@
@

60

qL. 1

17

800

©

206

After two seconds

P-Q selection 1

For PQ selection 1
Indicates the high
pressure side flow rate
setting.

For PQ selection 1
Indicates the low
pressure side flow rate
setting.

Indicates the low
pressure side flow rate
setting after writing the
low pressure side
pressure setting.
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* Setting range
Par:lrgeter Description Initial setting Operating range N Display unit
. I 0: Run at signal input
P00 Start/stop signal switching 1 1. Stop at signal input -
0to 35.0 (0: Disabled) (MPa)
. ) . [When PSI unitis
PO1 Pressure switch setting 0 0 to 507 (0: Disabled) selected, x 10PSI]
0 to 150N°®® (0: Disabled) (%)
. . 0.00t09.99
P02 Pressure alarm output delay time setting 0 (9.99 sec. max.) (sec)
0: Disabled
1: Holds display during pressure
P03 Pressure switch display hold setting 0 switch activation -
2: Display and memory during
pressure switch activation
PO4 Pressure unit selection setting 0 2 II\D/IgPa -
P05 Regenerative |oad command ratio setting 50 30to 100 (%)
P06 Deceleration load command ratio setting 30 20to 100 (%)
0: No warning output
PO7 Warning output level setting 0 1: Warning status output -
2: Alarm equivalent output
0O: Individual alarm output
1: Integrated alarm output
P08 Alarm output combination setting 1 2: Pressure switch function -
extension"™®’
See Attachment. N®®
0: Retains current settings
. 1: Reset to factory settings N'¢®
P09 | Resettofactory setting 0 2: Return to the status at
shipment
10t0 999
P10 Response gain N¢2 30 (A smaller value makes quicker |-
response.)
P11 Acceleration response gain V¢2 200 0to 500 -
P12 Solenoid valve response delay time 0 0.00 to 9.99 (sec)
P-Q selection 0to 15 Pressure, flow rate, acceleration time and decel eration time settings
PH.00 to PH.15: 35 1.5t020.6 (MPa)
High pressure (single mode) side
pressure settingVe3 50 22t0 298 (x10 PSI)
gH.00 to gH.15:
High pressure (single mode) side flow 16.2 4.9t040.5 (L/min)
rate setting "***
PL.00 to PL.15: 15 15t07.0 (MPa)
P13 10 P28 | Low pressure (combination mode) side
pressure setting No°? 22 22t0 100 (x10 PSI)
gL.00 to gL.15:
Low pressure (combination mode) side 110 13.3t0 110.0 (L/min)
flow rate setting N4
Note 5 (sec/M Pa)
Ut.00 to Ut.15: Acceleration time setting 0.10 0.01109.99 (sec/1000 min™)
Note 5 (wc/M Pa)
dt.00 to dit.15: Deceleration time setting 0.10 00110999 (sec/1000 min')
P29 ngh/Low switching response time 0.30 0.05 to 1.00 (50)
setting
P30 ?et rl?rl]z mode switching rpm dead zone 100 010999 (min)
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Note 1

Note 2

Note 3
Note 4
Note 5

Note 6

Note 7
Note 8

Note 9

Defining or adjusting a value on the operation panel allows a setting to be defined above the adjustable ranges
above; for daily use, however, be sure to observe the above working range.

If theload volume is normal, response gain adjustment is not required. If the response gain is changed to an
improper value, the unit operation becomes unstable, or surge pressure may be generated.

Make sure that the pressure setting is lower than “ Safety valve setting —2.0 MPa".
The flow rate setting can be arbitrarily specified in steps of 0.1 L/min.

According to the acceleration time setting, increases in both pressure and speed (flow rate) are simultaneously
specified.

According to the decel eration time setting, decreasesin both pressure and speed (flow rate) are simultaneously
specified.

Working range for the case in which the alarm output combination setting is extended to the pressure switch
function.

2: |s enabled when the pressure switch function extension is specified and the power supply is reclosed.

Specify whether to activate the contact outputs (alarm, warning and pressure switch outputs) individually, or
integrate them into one output.

1: Enables reset to factory settings. When the power supply isturned ON again, the factory settings become
active.
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c) Alarm mode

The alarm mode allows you to check alarm conditions listed below by selecting any item between A00 and

AQ9.
Alarm No. Description Remarks
Alarm code indicating alarm condition I
A00to AO9 (For each code, see the attached table.) A smaller No. indicates alater alarm.

An example of alarm mode operation is shown below.
<Example> Checking an alarm condition (EOL: IPM aarm) of an alarm before the latest one (A01)

Operating procedure

Key operation

3-digit LED

Remarks

e Power-ON

e Alarm mode

v
* Selecting alarm No.

¢ Actual pressure display

206

Keep pressing two
keys simultaneously
for at least two
seconds.

Press @ once.

Afte

(Displays the latest alarm)

ﬁ

nnNn
(NN
r two seconds

AU 1

v

Displays an alarm
before the latest one

* Displays alarm condition

\4

display mode

* Return to actual pressure

@

©

d

an

U

17T
!
I

c

n
u

clb

After two seconds

Alarm code and
power-ON count
are alternately
displayed at a
second interval.

B Alarm code display list

The hydraulic unit incorporates alarm detecting functions that are classified as follows:

¢ Panel display, unit operation and external output signal at occurrence of trouble

Unit status Error condition Panel display Unit operation | Externa output signal
Normal operation [1] Alarm No. display
. Alarm No. and erroneous Operation stop
(F:jolmenrg?rlﬁlti dlization) [2] parameter No. are alternately
displayed. See the table on the next
Warning No. and actual page.
Normal operation [3] pressure value are alternately | Operation
displayed. continued
Normal operation [4] Warning No. display
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® Alarm codes and classification table

(Individual alarm output: When the alarm output combination setting [P08] is“0")
(Integrated alarm output: When the alarm output combination setting [P0O8] is*“1”)

External output status
O: Thereis continuity in the circuit.
x: Thereis no continuity in the circuit.
Classification Description Panel indication —: The status immediately before alarm activation is retained.
Individual aarm output Integrated alarm output
Relay output Alarm/ Relay output

A contact | B contact | Warning | A contact | B contact
Power OFF - X O X X (@)
Power ON: Normal Actual pressure display O X O O X
Output device error E10 - - X X O
I nstantaneous overcurrent E11 - - X X O
Overspeed E12 - - X X O
Regenerative brake overcurrent E13 - - X X O
Regenerative brake overload El4 - - X X O
Undervoltage E15 - - X X O
Overvoltage E16 - - X X O
Electronic thermal E17 - - X X O
Magnetic pole detection error E18 - - X X O
[1] Encoder cable break E20 - - X X O
Motor cable break E21 - - X X O
Power supply open phase E24 - - X X O
Pressure sensor error E30 - - X X O
Motor start error E31 - - X X O
Motor thermistor cable break E40 - - X X O
Motor temperature abnormal rise E41 - - X X O
Radiator fin thermistor cable break E42 - - X X O
Fin temperature abnormal rise E43 - - X X O
Drying operation error E64 - - X X O
CPU runaway (watchdog) E91 - - X X O
2] EEPROM data error (1) E93 X O X X ®)
EEPROM data error (2) E94 X O X X O
Motor temperature abnormal warning L44 @] X * X @]
3] Fin temperature abnormal warning L45 O X * X O
Power supply voltage drop warning L50 O X * X O
Pressure deviation abnormal warning L60 O X * X O
[4] Pressure switch activation N¢? L63 X 0 0 X @)

During activation of an alarm of Classification [1], the system records the alarm, and holds the alarm code on the display.
During activation of an alarm of Classification [1], the pressure switch does not work. The system retains the status
immediately before activation of the alarm.

When alarm output combination setting [P08] is“1” (integrated alarm output is selected), the alarm signal is output even
if the warning/pressure switch is activated.

Notel The pressure switch activation alarm code (“L63" of Classification [4]) is displayed only with the a) or b)

setting below:

a) When the pressure switch display hold setting (Setting mode [P0O3]) is“1” or “2".

b) When the pressure switch setting [P01] is enabled (When any number other than “0” is entered)
When the pressure switch display hold setting [PO3] is“1” or “2”, the display hold status cannot be reset until
the @ key is pressed.
When the pressure switch display hold setting [PO3] is“2”, the alarm is stored in the alarm record if the
pressure falls below the value of the pressure switch setting [PO1].

*  The alarm/warning output of the individual alarm output of Classification [3], and the relay output B contact of the
integrated alarm output vary depending on the warning output level setting [PO7].
See “ Attachment: Power-ON External 1/0 Signal Timing Chart”.
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® Causes of alarms and measures to be taken

Clessficaion

Description

Indication

Cause of alarm output

Measure to be taken

(1]

The self-holding function of the power device

If the event is repeated when the power supply is

Output device error E10 is activated. reclosed, contact DAIKIN.
Instantaneous overcurrent E11 The current control section senses If the event is repeated when the power supply is
instantaneous overcurrent. reclosed, contact DAIKIN.
Oversoeed E12 The motor runs at a speed faster than the Make sure that no problems exist in the hydraulic
> allowable speed (including reverse rotation). |circuit, and contact DAIKIN.
Regenerative brake E13 Overcurrent is sensed in the regenerative brake| If the event is repeated when the power supply is
overcurrent circuit. reclosed, contact DAIKIN.
Motor regenerative current causes the alarm to|Check the regenerative load integration ratio with
Regenerative brake overload | E14 be outputted when regeneration overloading |the rrpnltor mode set at Ln08] ,.and aIIgwatethe load
OCCUrs. condition of the process in which the integration
ratio increases.
The main circuit voltage drops below 190 Check the power supply voltage.
Undervoltage E15 ybe (134 vac). If the event is repeated, contact DAIKIN.
Overvoltage £16 The main circuit voltage increases beyond 400|Check the power supply voltage.
VDC. If the event is repeated, contact DAIKIN.
Electronic thermal E17 Overloading is detected viathe status of the | The motor output is larger than the normal output.
current output. (60 seconds at 110%) If the event is repeated, contact DAIKIN.
M ic pol i Faul ion of theiniti ition of th .
agnetic pole detection error E18 mzlutct;/ detection of theinitial position of the If the event i repeated, contact DAIKIN.
Encoder cable break £20 Alarm outputted as aresult of abreak in the Parts should be replaced: contact DAIKIN.
encoder
Motor cable break E21 Alarm outputted as aresult of abreak in the If the event i repeated, contact DAIKIN.
motor
Power supply open phase E24 Alarm outputted as aresult of an open phasein If the event iss repested, contact DAIKIN.
the power supply
Pressure sensor error E30 Alarm outputted as a result of an abnormal If the event iss repested, contact DAIKIN.

feedback value from the pressure sensor

Motor start error

E31

Alarm outputted when the command differs
from the actual rotation in polarity

If the event is repeated, contact DAIKIN.

Motor thermistor cable break

Alarm outputted when a break in the motor

E40 . . Parts should be replaced; contact DAIKIN.
thermistor is detected
Motor temperature abnormal The motor isforcefully stopped when the The event can be caused as aresult of adecreasein
rise E41 |temperature reaches the specified temperature |the heat radiation and cooling performance of the
(145°C) under the L 44 condition. motor. Carry out servicing.
bR;d:}(anr fin thermistor cable E42 Qﬁrg:lg:ﬁ:t;ie\g;n abreakin thefin Parts should be replaced; contact DAIKIN.
Fin temperature abnormal rise The motor isforcefully stopped when the The event can be caused as aresult of adecreasein
E43 |temperature reaches the specified temperature |the heat radiation and cooling performance of the
(75°C) under the L45 condition. controller. Carry out servicing.
Drying operation error Alarm outputted when an increase in the The event can be caused as aresult of a closed stop
E64 |rotational speed is not accompanied by an valve or a decrease in the ail in the tank. Open the
increase in pressure stop valve and check the oil quantity.
CPU runaway (watchdog) E91 |Alarm outputted when the CPU runs away If the event is repeated, contact DAIKIN.

(2]

EEPROM data error (1)

E93

Alarm outputted when datain EEPROM is
abnormal

If the event is repeated, contact DAIKIN.

EEPROM data error (2)

E94

Alarm outputted when datain EEPROM is
abnormal

If the event is repeated, contact DAIKIN.

(3]

Motor temperature abnormal

Alarm outputted when the motor thermistor

The event can be caused as aresult of adecreasein

warning L44 |temperature exceeds the threshold (143°C)  |the heat radiation and cooling performance of the
motor. Carry out servicing.

Fin temperature abnormal Alarm outputted when the fin thermistor The event can be caused as aresult of adecreasein

warhing L45 |temperature exceeds the threshold (73°C) the heat radiation and cooling performance of the
controller. Carry out servicing.

Power supply voltage drop L50 Alarm outputted when the power supply Check the power supply voltage.

warhing voltage falls below 180 V If the event is repeated, contact DAIKIN.
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Pressure deviation abnormal

Alarm outputted when the command isin

The motor output is higher than the normal output. I

warning L60 saturated condition for five seconds or more  |the event is repeated, contact DAIKIN.
The indication appears when the pressure
[4] |Pressure switch activation L63 |switch is activated (to be selected using the

parameter).
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[Attachment: High-pressure Safety Valve Adjustment Procedure]

With this hydraulic unit, it is not necessary to change the high-pressure safety valve settingsin detail, evenin the case of
pressure setting adjustment. This hydraulic unit uses the IPM motor, resulting in drastic improvement of the motor
drive system. Thus, it ensures stable performance without necessity of high-pressure safety valve setting adjustment.
However, in any of the following three cases, adjust the safety valve with reference to “High-pressure Safety Valve
Adjustment Procedure.”

1

When safety valve setting adjustment is required:

Even if the hydraulic unit is used with the maximum pressure setting, the safety valve will not be activated under
normal pressure control (except for the transient period when the circuit is blocked due to stop of the master
machine hydraulic actuator). However, the safety valve set pressure will be lowered due to long-term repeated
operations and contaminants in the hydraulic oil. If the safety valve is activated even with normal conditions,
safety valve adjustment is required.

[Judgment criteria]

* Thehydraulic oil temperature rising time is shorter than before.

* When the safety valve adjusting screw isturned in the tightening direction, the rpm indication in the pressure
hold statusis lowered.

To minimize surge pressure that much exceeds a set pressure, safety valve adjustment is required in consideration

of the withstand pressure of the hoses being used.

When the pressure set value is changed from the factory setting:

In order to suppress surge pressure to protect the master machine peripheral equipment (actuator, pressure gauge,

etc.), it isrecommended that the safety valve set pressure should be set “pressure of the unit +2.0 MPa'.

<High-pressure safety valve adjustment procedure>

[1] Referring to the enlarged view of the safety valve shown below,

loosen the lock nut. (M8 lock nut, Width across flats. 13 mm)

[2] According to the pressure adjusting screw length reference chart, g | Activation starting point
determine the screw length corresponding to a desired control g
pressure setting. o
* Tip of adjusting screw: Hexagon socket head; width across flats: a3
6 mm
* One turn of the adjusting screw changes the pressure by approx. Pressure adjusting screw length
7.7 MPa.

[3] Turn ON the hydraulic unit power supply, and select the setting

mode through panel key operation. Then, set adesired pressure.

[4] Select [n05] (rpm display) in the monitor mode through panel key

operation to show the current rpm.

[5] Adjust the pressure adjusting screw length in the longitudinal direction, and find an activation starting point as

shown on theright.

[6] Turn the pressure adjusting screw by 1/4 turn from the activation starting point to tighten the screw.
[7] Tighten thelock nut. This completes the safety valve adjusting procedure.

(When tightening the lock nut, be careful not to allow the adjusting screw to turn.)

* CAUTION: To set the safety valve to a pressure of 20 MPaor higher, caution is required.

(Excessively increasing the safety valve setting causes the pump to be damaged by surge pressure.)
To adjust the saf ety valve, follow the procedure below:

First, set the safety valve by following the above steps[1] to [5] to obtain a pressure setting of the
target pressure minus 7.7 MPa (corresponding to one turn of the pressure adjusting screw); then
tighten the adjusting screw by turning it clockwise by one turn, and conduct the above step [7].
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Pressure adjusting

( 1 screw x
| xaulE

Lock nut
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[Attachment: Power-ON External I/O Signal Timing Chart]

1.

When parameter [P08] is “0”
1-1 When the pressure switch function is not used

: i
] 1
i i
: i : :
Alarm/Warning ! L: Abnormal ! H: Normal i H
i E : : :
: : : : =
. | : : : :
Pressure switch i L:Activated ! ! . 1
(Relay output) : : : ' ;
1 ' ] 1
: i i ;
i i i :
: : : i
1 ] 1
! ! ! '
1 3 sec. max. 0.2 sec. average_; E
Pressure ' o< el !
| | a | |
Mode i Charging E Magnetic pole detection E Normal control H !
______ 1 T ' - 1 T [} : -
Display E EBH j Actual pressure display i Actual pressure display 15 b P: Actual pressure display

1-2 When the pressure switch function is used

Power supply (200V)|

Start/stop signal

H: Stop command
L: Operation command I |

Alarm/Warning

L: Abnormal

H: Normal

Pressure switch

L: Activated

[RPpRPRpN S

J H: Normal pressuré' condition

R Ay NI [ RSP R —

[ERPORpY R S gy pUpEpRY PR R

]
'
|
]
|
!
T
]
'
]
'
|
|
]
'
]
'
|
]
|
T
'
]
'
|
'
|
]
|
]
'
'
'
|
]
|
)
'
|
]
|
]
'
L
]
|
]
L

(Relay output) " H i
1 1
1 ' 1
Pressure switch setting : !/
r
:
1
H The output may be unstable
H depending on the relationship
3 sec. max. 1 0.2 sec. average | between the pressure switch
Pressure Z~ - setting and delay time. ___
| i i i
: : :
Mode Charging iMagnetic pole detection Normal control : '
i : ; .
Display BBH 1 Actual pressure display I Actual pressure display i 5 b Pj Actual pressure display

L

1-3 When the pressure switch function is used (Stop at power-ON)

Power supply (200V)|

Start/stop signal

H: Stop command

L: Operation command

i

T

| - -
Alarm/Warning 1 L: Abnormal H: Normal | |

[ 1 1

. i : H

Pressure switch ! L: Activated H: Normal pressute condition J |
e Tt I : VT TTTTTTTTTTT T
(Relay output) : ; ! '

i ! ! :

' ' | ] H

| Pressure switch setting ! ! /

; ; i i

i 3 sec. max. i 0.? sec. average: The output may be unstable depending on the relationship
Pressure H | \ between the pressure switch setting and delay time.

E E : M I :

| | 1 Magnetic pole |
Mode ! Charging ! Standby for operation E detgcﬁon P E Normal control
Display i BBB i 5 b P : Actual pressure display

Magnetic pole detection will be executed at the first motor startup after power-ON.
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1-4 Alarm classification [1]

Alarm/Warning H: Normal L: Activated

Pressure switch * Holding the status immediately before alarm activation

r 1
' :
: I
(Relay output) : :
1 1
! ! Pressure drop due to motor stop
H ]
! ]
' 1
; '
i '
Pressure :L !
i '
Mode E Normal control ' Motor stop due to alarm activation
] :
Display 1 Actual pressure display i Alarm code display

1-5 Alarm classification [2]

Power supply (200V) |
Alarm/Warning L: Abnormal
Pressure switch L: Activated

(Relay output)
: 3 sec. max. |
Pressure M r
Mode E Charging i Motor stop due to alarm activation
Display : BBH iL:AIarm codeIH: Setting NoI I I I I I

* Alternately displayed at 1 second interval.

1-6 Alarm classification [3]

P07: Warning output level setting Level 0 H: Normal

L: Abnd’mal

Alarm/Warning Level 1 H: Normal

Level 2 H: Normal  |L: Abndrmal

' i
0.5 sec.10.5 sec.

<><>
Pressure switch H: Normal pressure condition H
(Relay output) : i
1 Il
Temperature error thréshold levet :
1 1
/:/ 10 sec.
S

Thermistor temperature

(RN SR PRy U P E S PR R S Ry .

'
]
'
|
'
|
1
T
]
'
|
'
]
L
]
]
'
]
'
]

Mode Normal control Controlled in warning status
(— — — —. n —
Display Actual pressure display ¢ L: Alarm code IHingEg'ypressurel » I I

* Alternately displayed at 1 second interval.
* When “Level 0" is selected, an actual pressure vaue is displayed.
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1-7 Alarm classification [4]

H: Stop command
Start/stop signal L: Operation command

Alarm/Warning H: Normal

1 |
I L
] ]
| |
1 |

H: Normal pressure condition

R S .
R RPN R
————em

f;elssure swit;:h i : L: Activated I
elay output ! ' ' 1

[1]“P0O1” p'ressure switch setting
]

[2] “POZE' pressure switch delay time [*]
' )
Mode i ' i

Actual pressure display i L E 3

aJ

Display

* Holds display until ENT key is pressed even after pressure reset.

The above chart shows the case where “P03" (Pressure switch display hold setting) is[1] or [2].
When “P03” is[0], an actual pressure value is displayed.
When the stop command is activated by the start/stop signal, the pressure switch isin the normal condition.

The“P01” and “P02" settings (above [1] and [2]) can be changed in the setting mode.
For the setting procedure and setting range, see “ Operating procedure for each mode: b) Setting mode” on p. 39.

Note) For the purpose of explanation, the above “1-7 Alarm classification [4]” chart shows the case where the pressure
switch is activated without a dead zone. Actually, however, the pressure switch has a dead zone of approx. 0.5
MPa.

Note) Set thetimeinterval after astop signa at 0.5 seconds or longer.
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2.  When parameter [P08] is “1”
2-1 When the pressure switch function is not used

Power supply (200V) |
| | | H: Stop command
Start/stop signal : i i L: Operation command I _____ |
: : E ; =
Alarm/Warning ! L: Abnormal ' H: Normal 1 i
(Relay output) ! ' ' \ i
| i ; !
i i 1 !
! E E =
! : i ;
E 3 sec. max. E .2 sec. average E i
Pressure < o< e i
| | | T
Mode :L Charging J:Magnetic pole detection :L Normal control :L E
] [ ] ] i
Displ i i H ! i
spiay ] EHB J1Actual pressure display | Actual pressure display H 5 t P: Actual pressure display

2-2 When the pressure switch function is used

H: Stop command
L: Operation command | |

Start/stop signal

) e |

Alarm/Warning L: Abnormal H: Normal

B I N

}
1
1
i
i
1
1
(Relay output) ! i
! 1
Pressure switth setting '
"""""""" A N )2
1 1
! ! i The output may be unstable
H H ' depending on the relationship
< 3 sec. max. \i/o'2 Sec. average \E E between the pressure switch
Pressure ! ~ ~ D setting and delay time.____
1 i i i i
H 1 H i
Mode H Charging ! Magnetic pole detection! Normal control ! i
t 1 ' ] R
1 1 1 1 !
[l 1 1 Il H
Display i BBH | Actual pressure display | Actual pressure display lL5 b PE Actual pressure display

2-3 When the pressure switch function is used (Stop at power-ON)

Power supply (200V) |

i H: Stop command

Start/stop signal L: Operation command

Alarm/Warning

[RPNPRPEDEY S S,

1
|
1
1
L
I
1
1
1
1
1
1
i
]
|
]
]
'
|
]
|
'
|
]
'
]
'
]
'
|
]
h

h
]
i
:
i
L: Abnormal : H: Normal
(Relay output) !
i
Pressure switch setting ;
i i The output may be unstable depending on the
H H relationship between the pressure switch setting
H : and delay time.
3 sec. max. h 0.2 sec. average
Pressure ,< >‘, !
1 1 1 |
H H | Magnetic pole !
Mode : Charging i Standby for operation | detection i Normal control
1 1 1
Display | BBB | 5 b P | Actual pressure display

* Magnetic pole detection will be executed at the first motor startup after power-ON.
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2-4 Alarm classification [1]

Alarm/Warning " H: Normal | L Abnormal
(Relay output) ' !
i i
: : Pressure drop due to motor stop
| |
i i
i 1
: :
Pressure | H
i i
i i
Mode i Normal control i Motor stop due to alarm activation
P :
Dlsplay E Actual pressure display E Alarm code display blinking

2-5 Alarm classification [2]

Power supply (200V)|
Alarm/Warning i L: Abnormal E
(Relay output) i ;
E 3 sec. max. E
Pressure <>
Mode E Charging E Motor stop due to alarm activation
Display EL BBH EL: Alarm codgl H: Setting NoI I I I I I

* Alternately displayed at 1 second interval.

2-6 Alarm classification [3]

PO7: Warning output level setting

Alarm/Warning

i Level 0 H: Normal

(Relay output)

Temperature error threshdld level
1

e

Thermistor temperature

1
Level 1, 2 H: iNormaI | L: Abnormal
\ 1
i
i

PSR I

'
|
'
'
'
'
'
|
'
|
|
]
'
'
'
L
]
|
'
|
'

Mode Normal control Controlled in warning status
) , ™ IH:A Tual I; I I I
Display Actual pressure display iL: Alarm code dig;gyp'es ure k

* Alternately displayed at 1 second interval.
* When “Level 0" is selected, an actual pressure vaue is displayed.
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2-7 Alarm classification [4]

H: Stop command

Start/stop signal L: Operation command | |

Alarm/Warning i H: Normal L: Abnormal _ | i

(Relay output) : Note]| | i i i

: V! ! ' : /

[1]1“P01” préssure switch setting \ %: i 1 i

[2] “P02” ipressure switch delay time [*] i : o : \ i

Mode : S >t \ !
Display EL Actual pressure display Ji L E 3

The above chart shows the case where “P03" (Pressure switch display hold setting) is[1] or [2].
When “P03” is[0], an actual pressure value is displayed.
When the stop command is activated by the start/stop signal, the pressure switch isin the normal condition.

The“P01” and “P02”" settings (above [1] and [2]) can be changed in the setting mode.
For the setting procedure and setting range, see “ Operating procedure for each mode: b) Setting mode” on p. 39.

Note) For the purpose of explanation, the above “2-7 Alarm classification [4]” chart shows the case where the pressure
switch is activated without a dead zone. Actually, however, the pressure switch has a dead zone of approx. 0.5
MPa.

Note) Set thetimeinterval after astop signal at 0.5 seconds or longer.
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PIM00064

Contact I/O timing chart

3.

Start/stop

command input

P-Q 0 input

F T L T TR (R RR I SR,

P-Q 1 input
P-Q 2 input

S

P-Q 3 input

Complete signal

output
(Command)

Pressure
(Command)
rpm

o] Q Q
s £ ¢
P=R b=
8 & £
L 5 7]
2 © ®©
> >
(@] o - o —
7 T - ®
o g c c
2 98 o
0N o 0w
o, ©
S
—_

5 ;
S o ®©
5] o 0
§ © 58
% 2 =
c 2

g S 32
o D
2 9

[9]

- b T
c
Ke]
=
®©
@
o) Q
o _ ©
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283
i
c 8%
cC O O
= o @
o 8 ¢
O 3 ©
el
n = O
)

o

2

©

S

(2]

I

c

o]

o

5 9

T 9
=)
=

(Pressure control state)

state

(Feed to pressure

holding)

* When the command value is being changed according to achange in P-Q selection No., the compl ete signal status

is“Lo". When the command value does not change any more, the complete signal statusis changed to “Hi”.
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