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Mounting the CPTrans

The CPTrans has multiple mounting options; there are mounting holes on two of the corners for easy
installation on a wall or mounting plate.

The CPTrans can also be attached to din rail, using the spring-loaded din mount on
the back of the CPTrans device.

Mounting to the DIN rail Removing from the DIN rail
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Installing the SIM card into the CPTrans

The SIM card is pre-installed in the Micro card slot at the factory. However, the SIM
card can be accessed if necessary. The Micro card slot is protected by the cover and
can be removed by removing the screw holding the cover. The SIM card must be
programmed to work with the CPTrans. Hitachi typically handles this programming,
but customers can also program if needed.
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Powering the CPTrans

The CPTrans is powered using 24V DC. The 24V DC power is wired into the 8-pin
connector on pins 7 and 8. The other terminals are all marked for future use. Please
use the CPTransPowerCable, that is included with the kit, to connect power to the
CPTrans.

ltem Details
S08B-XASK-1(JST), Pin No. 8-pin, 2.5mm pitch

() NC
(2) NC
(3) NC
(4) GND
(5) NC
(6) NC

D2ORWOED® (7) GND
®) VCC (5 to 24 VDC wide range)

Input Voltage 5 to 24 VDC (In current loading condition)

*Caution* Do not connect pins 1 through 7 to positive DC voltage.

Hitachi has the 8-pin connector with 18 inch leads available, please use part number:
CPTransPowerCable
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Terminating the Modbus Communication between the CPTrans
and P1 Inverter

The CPTrans uses serial Modbus for communication with the Hitachi P1 Inverter.
Please connect the RJ45 port on the CPTrans to the Hitachi Inverter on the SP and SN
terminals. The P1 terminal layout is located below. The CPTrans KIT includes an 18-
inch Modbus cable. The cable has an RJ45 connector on one end, to connect the
CPTrans. The other end has flying leads to connect to the P1 Inverter. Please use the
T568B cable and connect the Green/White wire to SP and the Orange wire to SN.

Item Pin Signal Note
(1) SG Ground for signal
— (2) 485- 485(-) signal
% (3) 485+ 485(+) signal
[ —r (4) NC Not used
— (5) 232SD Data sending
—L (6) 232RD Data receiving
B (7) 485- Terminating
R4 (8) RT Termination resistor

Note: If a termination resistor is necessary, please use the internal resistor connection by shorting
pin 7 (485-) to pin 8 (RT).

Hitachi has the 8-pin connector with 18 inch leads available, please use part number:
CPTransModbusCable

P1 Inverter Terminal Layout

Ail PZEL

20m# EX SRC
= w
in in in
oV IN SINK

*1

Ao Aol

20mA 20mA
= o

= =
in in
1o 0%

Ai2
20mé

1o

) External Digital Safety M output | 24Vinput
Analog input foutput thermistor terminals output Medbus monitoring | | power supply| power supply STO terminal *1
AoZ|Acl| L ‘ L |P|i3 ‘ N2|ﬁi|‘ H TH+|TH— ‘ FiM ‘CMI ap | SN SP | SN ‘ RP |ED+ | ED— |P:-'.4 P+ | P—
L <
Alarrn relay Ralay Ciutput terminal Input terminal
Outputterminal || Output terminal F=m il i p2as| st |oms
151 14 [ 13 ] 12 11 oM B A 9 oM &8 7 ] 5 oM 4 3 2 1 oM

ALZ|ALT| (ALD 164|160 [oL]|DRDH]| [Fa2] | [Fat ]| |[RUN] [use] | [ExT] | [Pw] [md] | [cF2]| [cF1] | [2aH] [FRs] | (6] (scHE]| [Rs] -
([ ] is factary sstting.) (%1 Flease note that the initial state of the F1-*** **_**E%Eyrope varsion) is SourceTyps, so it is different from this figure)
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Connecting the Antennas to the CPTrans

The CPTrans KIT includes three separate antennas that must be connected. First, the
hockey puck style GPS antenna should be connected to the GPS connection post with
the blue-labeled wire, and the WLAN connection post with the yellow-labeled wire,

as shown below. The stick style antennas should connect to the MAIN (LTE), and the
DIV connection posts.

GPS LTE

WLAN DIV
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No. Item Detail

(1) | DIVLTE) Sub connection for LTE antenna

(2) | GPS Connection for GPS antenna.

(3) | MAINLTE) Main connection for LTE antenna

(4) | Micro SIM/ SD Card slot | Insert Micro SIM,/$D card by taking off its protection cover
(3) |LED Show LED status of this CPTrans-MGW

(6) | SERIAL Sertal connector for RS232C and RS48)

() | LANI LAN Connection for Ethemet cable

(8) | WLAN Connection for wireless LAN antenna

(9) | POWER DC power will be collected from this 8Pin socket,
(10) |USB Not supported

*1 : In case of connectmg LTE, please attach both MAIN & DIV antenna
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Connecting the Digital Inputs to the P1 Inverter

Using an industrial selector switch, the drive can be taken out of remote control and
set to run locally at a preset pressure setpoint. This requires the P1 Inverter to have
two digital inputs; one that activates local control and one for the run command.
Please wire an industrial style selector switch to the COM and Input #1 terminals, as
shown below. This input is used by the P1 Inverter’s program to change the inverter
to local control. Please wire the COM terminal to an industrial style selector switch
then back from the switch to the Input #9 terminal for forward Run.

P1 Inverter Terminal Layout

v

I Aa? Aol Al Ail PSEL I
Amb  2mA  AmA 20mA EX SRC

il M Gl G G G
1oV 1oV 1 1 [N

SINK

External Digital Modbs Safety | MVoutput

Analoginput/output themistor terminaks! | output manitering | power sy

BoliAol| L | L [A[AZ|AT] H [TH+{TH- FMJCMI) 5P| SM | SP [ 5N | AP |ED+|ED- P24

Alarm relay Reby . .
Output termiral ; | Output tarminal Qutput termieal — Input tesmral
Bl 7|6 |5% oM

15 3| |gallll 8
ALZ|ALY 16A|TC| ||| 1o ] | o] o] | [oFzl | | jok1] (U] (] | fer2) | e |Coc)

{'[ ] Ia factory satting.) {1 Plezsz nota tht thei i -|stateofﬂ'|e PI* 9% BN rpa vergon) i Sourcs

401
[FRg] | [Re]

RUN
Locally
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Connecting the Pressure Feedback to the P1 Inverter

The pressure feedback is used by the inverter to regulate the pressure in the system
by adjusting the speed of the pump. The pressure feedback will be an externally
powered device with an output in the form of an analog signal that will be wired into
the drive. This analog signal can be either 0-10V DC or 4-20mA; the dip switch SW1
can be used to change the configuration from voltage to current. The pressure
feedback should be connected on to the Ail and L terminals. If the pressure feedback
is to be 4-20mA, please move the SW1 dip switch and set parameter Cb-05 to 20%.

*Caution* Do not move the SW1 dip switch until power is completely removed from the inverter.

P1 Inverter Terminal Layout

| Aol Aol Ai2 il PEEL |

mh  2mA  mA | 2mA é*"

B
i el B [E
10 1w 10V 10V N

SINK

. Exctermal Digital Safety ¢| MVoutput | MVinput
Analog input/output thermistor terminals! | output Modbus manitoring |« pawer el power supply ST0 tarminal #1
Bod|Bal| L | L QA3 | AR AR H |TH+(TH- FM|CM1| 5P | SM | 5P | SN | RP |ED+ (EC- P24 P+ P- s2lsTelsT)
Alarm ralay Riekiy : i I
Output termiral ;| Output temmiral Lo L] T - CI':'IS
5 (1411312 (11 g Bl a8 oM Bl7 6|5 oM $103 1201 oM NN
A2 (ALY 68 TEC | 1| | roL] R0 o] | k) {1ce) (U] | [exm)| [P (] ([Cra] {Ccra] C2ch] ™| CrRs] | [RS] (Ischelf (Lc]
{'[ ] ia factory astting,) [ 41 Plazsa riote that the initial state of the P1-* " 9% Eurape verdan) s SourceType, o it is different from this Agure)
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Connecting the 1%t Moisture Sensor to the P1 Inverter

The moisture sensor will be an externally powered device, that when wired into the
P1 Inverter, will be used to display the moisture on the Irrigation GUI webpage. This
moisture sensor will be used for the moisture charting feature available on the
Irrigation IOT GUI webpage; please see below for more information on the moisture
charting feature. The moisture sensor device will be an analog sensor with either a O-
10V DC or 4-20mA output signal; the dip switch SW2 can be used to change the
configuration. The sensor should be connected to the Ai2 and L terminals. If the
moisture feedback is to be 0-10V DC, please move the SW2 dip switch and set
parameter Cb-15 to 0%.

*Caution* Do not move the SW2 dip switch until power is completely removed from the inverter.

P1 Inverter Terminal Layout

| Ael Aol A Ail PSEL |

mé 2mA | 20mA | 2mA EX éﬂ

e A
10V v 10 1oV i

gl "?"“EMEM" ne

SINK
: External Digital Safety || MVoutpt | MWinput
Andlog nput/output thermistor termingls’ | output Modbus manitaring | pawerupply: power supply STO terminal #1
od(holf L J L [ABQAZJAN| H [THETH- FM|CMI| 5P| SM | SP| S| AP |ED | ED- P4 P+ P- 5T2|5TC (5T
Al relay Rieky : : I

Output tarmiral + | Output tammiral L] i F'HSEFCCI':'IS

111300201 g Bl A S COM Br7)6 |8 oM 41311 oM N

ALZ|ALT TEATEC) 11/ L] Aoy [ors]| (k2 e [uge)| el | (o I | P2 | Ccer]| ]| ™| [FRS]| (RS {(SChe] [LC] L]

{'[ ] Is factory setting,) {#1 Flezse rote that the initial state of the PI-**** £ Eyrope varsion) & ScurceType, sait s different from this Aigure)
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Connecting the Humidity Sensor to the P1 Inverter

The Humidity sensor will be an externally powered device, that when wired into the
P1 Inverter, will be used to display the humidity on the Irrigation GUI webpage. The
humidity sensor device will be an analog sensor that can output either a -10V DC to
+10V DC or 0 to 10V DC. The sensor should be connected to the Ai3 and L terminals.

P1 Inverter Terminal Layout

| Ael Aol A Ail PSEL |

Wmd 20mh Amk  2mA EX é*"

"R =R Rk -k
10V v 10 1oV i

SINK
: Extemal Digital Safety | Moutpt : MVinput
Andlog nput/output thermistor termingls’ | output Modbus manitaring | pawerupply: power supply STO terminal #1
Bol|af L § LY A3 QAR | A| H TH+|TH- FMEJCMT| 5P| SN | 5P| SN | AP [ED+ |ED- PP+ P- sz {s1Cl5m
Alarn relay Rekiy - : I
Output tarmiral + | Output tarmiral Ouputtemina putteminal F'HSEFCCI':'IS
15413 n o BlA|9 oM I I I - oM §13(]2 )1 oM 1
A2 16A1EC 11 roL] Aoy ol ez k] e et e ||| Ao e rck]| || O] {schl [ ]

{'[ ] Is factory setting,) {#1 Flezse rote that the initial state of the PI-**** £ Eyrope varsion) & ScurceType, sait s different from this Aigure)
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Instructions for the expanded kit that includes the P1-AG analog
input card which allows the addition of multiple sensors.

With the optional P1-AG analog input card, the system can be configured to have a
temperature sensor, a 2nd moisture sensor, and a Soil pH sensor. Please follow the
instructions below for the additional P1-AG card.

Installing and Wiring the P1-AG

It can be attached to

either SLOT1, 2 or 3.

Dptmn cassette connectlon slr::-ts
fll.llll.llll.lll AN NN ENENEEEENEEEE ‘ r

o SLOT1 ‘SLOTE SLOT‘%
i RI45 i o o 0

VOP keypad

]
‘IIIIIIII NEE NN ANEEE NN ANE NN EEEEE AR AEE AR e

. .
:[] USB(micro-B) P i
Yansnsmsms s snnEE amEEE R AR AR R RERR RN RRERRE
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For explanation purposes, it will be assumed that
the P1-AG is going to be installed in the SLOT1.

(1) Remove the cover of the option cassette
connection slot. Despite the removed cover
will no longer be needed, it is recommended
to keep it in a safe place. However the screw
that secured the cover will be used to secure
the P1-AG.

Option cassette connection slots

FLLLUILLRLILLELL LD LRI L LD LI JIIIIIIIIIIIllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII=
SLOT1 sSLOT2 SLOT3 |
RJ45 i o ° ° g
VOP keypad | Remove the screw and then
remove the cover.

The screw will be used later.

USB(micro-B)

mmamnaf Semnmnsmsmaman

(2) Attach this device. The slots 2 and 3 have one
more connection in the lower side. However,
the P1-AG will not need that connection.

Option cassette connection slots

SLOT1 SLOTZ2 SLOT3
RJ45 o | [ |

1

L]

VOP keypad

Attach the P1-AG to this

connection.

NN ENENE NN ENE NN ANENE RN EEE RN EEEEREn amnnnamnmn

USB{micro-B)
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(3) Secure the P1-AG with the screw removed in
procedure (1).

FLLILLLLILLLIE IR ILIILL I I L LD L LI L L] §
] ]

Option cassette connection slots

FLLLLLIDLILIEIRLIDIRLLEIRLL LI DL L I L] llll=

SLOT2 SLOT3 ¢

] [R5 :
VOP keypad :
e rees e e ersme e j
!lllllllllllllllllllllllllllllllllllllllllllll“: E
iU USB(micro-B)
‘lllllllllllllllllllllllllllllllllllllllllllll" E

SLOT1

G|
=]
H
H
H
El
|
=}
H
H

[LLLISE L Bl LI Rl &Rl L Rebies ]

Fasten the screw.

(4) Connect the FG terminal to functional ground.

.,IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII!
A I G
I VOP keypad .
I'IllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII:

USB(micro-B) i

Option cassette connection slots

i SLOTT

g
E
=
-
Kl
ol
f
-
-1
b
= |
n
H
H

-]

SLOT2 SLOT3

-]

Connect to functional ground.
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Terminal block and wiring

Terminal arrangement, symbols and specifications
of P1-AG are shown the followings.
HBTerminal arrangemeant

L Wi
= li<t
3 L
“3 S5i<4
5 L
5 Wis
w 1is
=8 L
S S5i5
10 L
11 WiG
12 L
13 L

B Terminal specifications

i LLAATL B LRI

14 Vo3
15 lo3=
16 L
17 So3
12 L
19 Wored
20 o
21 L
22 So4
23 L
24 VoS
25 L
26 L

Terminal Name Symbol Description Electrical Characteristic
Via Voltage input 4: Input impedance: 10kQ (approximately)
Analog Input 0 to 10V Allowable range of input: -0.3 to 12V
Terminal 4 lia Current input 4: Input impedance: 1002 (approximately)
! 0 to 20mA Allowable range of input: 0 to 24mA
= | Analog Input 4 sia Select input 4: Shorted Si4 to L: Vid enabled(initial condition)
2 | Switch voltage or current Opened Si4: li4 enabled
- Vi5 Voltage input 5: Input impedance: TOkQ (approximately)
o | Analog Input 0to 10V Allowable range of input: -0.3 to 12V
Tg Terminal 5 lis Current input 5: Input impedance: T00Q (approximately)
<< 0 to 20mA Allowable range of input: 0 to 24mA
Analog Input 5 s5i5 Select input 5: Shorted Si5 to L: Vi5 enabled(initial condition)
Switch voltage or current Opened Si5: 1i5 enabled
Analog Input Vi6 Voltage 6: Input impedance: 10k Q (approximately),
Terminal 6 -10 to 10V allowable range of input: -12 to 12V
Vo3 Voltage output 3: Maximum output current: 2mA
Analog Qutput Oto 10V Allowable range: 0 to 10V(£10% accuracy)
Terminal 3 lo3 Current output 3: Allowable load impedance: 250Q or less
- 0 to 20mA Allowable range : 0 to 20mA({+20% accuracy)
2 | Analog Output So3 Select output 3: Shorted So3 to L: Vo3 enabled(initial condition)
= | 3 Switch voltage or current Opened So3: lo3 enabled
(=] . Maximum output current: 2mA
?f Analog Output Vo4 Voltage: 0 to 10V Allowable range: 0 to 10V(x10% accuracy)
—= | Terminal 4 . Allowable load impedance: 2500 or [ess
E lo4 Current: O to 20mA Allowable range : B to 20mA(£20% accuracy)
Analog Output Sod Select output 4: Shorted So4 to L: Vo4 enabled(initial condition)
4 Switch voltage or current Opened So4: lod enabled
Analog Output Vo5 Voltage output 5: Maximum output current: £2mA
Terminal 5 -10 to 10V Allowable range: -10 to 10V(£10% accuracy)
E‘g;mg;‘tpm L Reference potential(signal ground)
Functional Ground FG Connect to the functional ground (the screw size: M3)

It cannot work the following terminal combinations

simultaneously.

- Combination of Vi4 and li4 terminal
- Combination of Vi5 and li5 terminal

Besides, redundant terminals need to be opened,
do not wire or connect them.

- Combination of Vo3 and lo3 terminal

- Combination of Vo4 and lo4 terminal
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An example of terminal connection of P1-AG is as

follows.

P1-AG terminal black

) A

Vid
Analog Input 4 voltage i Analog Output 3 voltage
) P————F

+)

Analog Input 5 voltage o Analog Output 4 voltage
=10V)

Analog Input 6 voltage Analog Output 5 voltage
v

Analog Input 4 current Analog Output 3 current

Analog Input 5 current Analog Qutput 4 current

Analog Input 4 switch Analog Output 3 switch

Analog Input 5 switch Analog Output 4 switch
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Connecting the Temperature Measuring Device to the P1

Inverter

The temperature measuring device will be used to accurately display the temperature
on the Irrigation GUI webpage. The temperature measuring device will be mounted
separately of the inverter and wired directly into the P1-AG option card that is
installed in the P1 Inverter. The temperature measuring device will accurately detect
the temperature and output a 0-10V DC or 4-20mA signal. The output from the
temperature measuring device should be wired into the Vi4(Voltage Input) or
li4(Current Input) and L(Common) terminals. If the current input is to be used, the Si4
terminal to L terminal jumper must be removed, otherwise leave the Si4 terminal

connected to the L terminal. Please see below.

Terminal block and wiring

Terminal arrangement, symbols and specifications

of P1-AG are shown the followings.
B Terminal arrangement

Vo3

o=

So3

Wiod

lod

So4

VoS

L Vid 14
2 ligd 15
3 L 16
2 | sia = 17
5 L = 18
5 Vi5 B 19
7 s 2 20
2 L = 21
9 Si5 - 22
10 L = 23
11 Vi 24
12 L 25
13 L 26
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Connecting the 2" Moisture Sensor to the P1 Inverter

The 2" moisture sensor will be an externally powered device, that when wired into
the P1-AG option card that is installed in the P1 Inverter, will be used to display the
moisture on the Irrigation GUI webpage. The moisture sensor device will be an analog
sensor with either a 0-10V DC or 4-20mA output signal. If the 2"¥ Moisture sensor is
0-10V DC, then the sensor will terminate on the Vi5 (Voltage Input) and L (Common)
terminals. If the 2"¢ Moisture Sensor will use 4-20mA, please connect the sensor to
the 1i5 (Current Input) and L (Common) terminals. To activate the 4-20mA
configuration, remove the jumper between the Si5 to L terminals, otherwise leave the

Si5 terminal connected. Please see below.

Terminal block and wiring

Terminal arrangement, symbols and specifications

of P1-AG are shown the followings.
B Terminal arrangement

Wo3

o=

S503

o

le<d

So4

VoS

1 14
2 15
3 16
5 = 18
6 [ 19
7 2 20
8 = 21
a | - 22
10 = 23
11 % 2a
12 25
13 26
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Connecting the Soil pH Sensor to the P1 Inverter

The Soil pH sensor will be an externally powered device, that when wired into the P1
Inverter, will be used to display the moisture on the Irrigation GUI webpage. The Soil
pH sensor will be an analog sensor with either a-10 to +10V DC or 0 to 10V DC
output signal. The Soil pH sensor should be wired to the P1-AG analog expansion card
that is installed in the P1 Inverter. The Soil pH sensor should terminate on the Vi6

(voltage input) and L (common) terminals.

Terminal block and wiring

Terminal arrangement, symbols and specifications

of P1-AG are shown the followings.
B Terminal arrangement

Vo3

o=

So3

Wiod

lod

So4

VoS

L Vid 14
2 lia 15
3 L 16
4 Sig = 17
5 L = 18
5 Vi5 B 19
7 s 2 20
a8 L = 21
9 Si5 - 22
10 L = 23
11 ViG 24
12 L 25
13 L 26
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Using the IOT GUI WEB Portal to control the pump

Please log into the Hitachi Irrigation GUI (Graphic User Interface) webpage using
either a computer connected to the internet, tablet, or phone with internet access.

The Hitachi Irrigation GUI webpage is located at: https://hiesaiot.azurewebsites.net

Please enter the username and password assigned to the user. (This must be done in
advance of accessing the I0OT webpage. Please contact Hitachi directly to setup a
username and password.) You are also required to accept the end user license
agreement by checking the box below the user sign in.

A s R x &8 -3 X

¢ G 0 ﬁm:psw/hwesa'\o(.bidogm‘tom,fhwesa:otorm\c"osoﬁ‘comJt:lcja_s:gnms’oauthl’v2‘0Jauthan:e7chert_\:‘:cSOSeetb-WSAD-ATdc-aSET-’t307911eGQd&sccpe:cpemc‘él@prcfue%200f":me_access&\ed\re:t_urmht!psm AN @ G [U % o

HITACHI

Inspire the Next

Sign in with your username

g0t your password?

{1 agree to the terms & conditions.

Irrigation 10T User Manual



After logging into the Irrigation GUI webpage, the Irrigation Dashboard will be
displayed (please see below). From here, a list of assigned devices populates on
the left side of the page. Once a device is selected, information from that device
will be displayed. The Device Name field allows the user to set an identifier that is
relevant to the application, such as “Field 1 Pump” or “Corn Field West Side”. The
device’s serial number will be automatically populated in the ID field. The status
indicator displays a “Not Pumping” or “Pumping” icon based on the output of the
inverter. The inverter status indicator informs the user if the drive is “Ready” or
“Not Ready/Faulted”. If faulted the inverter should be inspected for the root
cause of the fault. Then the inverter can be reset using the Reset button on the
Irrigation page or the physical Reset button on the inverter. If the drive is faulted,
a fault code will be generated and displayed on the Irrigation webpage. The fault
code will also be displayed on the inverter and stored in the inverter’s fault
history. The date and time of the latest Irrigation webpage update will be stored
in the Last Update field. From the Irrigation dashboard, the user will be able to
view or change the PID setpoint, by clicking on the pencil icon by the PID Setpoint
field name. The Moisture 1, Moisture 2, Humidity, Soil pH, and Temperature fields
can be observed from this dashboard as well. The Moisture sensor data will be
displayed as a 29-day historical table that can be viewed as a line or bar chart
(please see the images below). The bottom of the page contains the CPTrans
device’s GPS coordinates. The GPS coordinates will automatically be populated
when using the GPS antenna. The coordinates can also be manually entered by
clicking the pencil icon by the Position field name.
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Clicking on the gear icon, from the dashboard, will bring up the P1 Inverter’s
operation tiles and the setup fields that can be edited by the user. The operation
tiles display the P1 Inverter’s Output Frequency, Output Current, Output Voltage,
and Output Power. These information blocks are display only and cannot be
changed. The next section of the webpage, “Setup”, can be used to set values in
the P1 Inverter. To edit these fields, click the Edit button in the top right. If using
the filter sequence function, the “Number of Filters” field must be set, up to 3
filters can be used with the P1 Inverter outputs. If the filter sequence function is
not going to be used, the “Number of Filters” field must be set to 0. The “Inlet
Filter Time 1, 2, and 3” fields allow the user to set some time for the filters to
rotate between them. The “Line Fill Time” field allows the user to set some time
for line fill to avoid water hammer on the pipes. The user can also set the
Acceleration and Deceleration times. These parameters have been preset to 2
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seconds. The user also has the option to set a second Acceleration and
Deceleration time. These parameters have been preset to 15 seconds. This allows
the drive to power the pump up quickly then change to a slower rate at the
Acceleration or Deceleration Transition Frequency. After all changes have been
made, please click the Save button to write all the values to the P1 Inverter.
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Filter Sequence Function

The filter sequence function rotates up to three of the P1 Inverter’s outputs that will
be wired to the filters for a configured amount of time. The outputs of the P1 Inverter
will turn on and off based on the input settings from the GUI webpage. Outputs 11,
12, and 13 are programmed as general-purpose outputs and used by the filter
program. These are 24V DC outputs and should be wired to relays to activate the
filters if using 120V or different voltage filters. Please see the output wiring below.

P1 Inverter Terminal Layout

Y

I Aol Aol A2 Ail PSEL I
0mA  20mA  20mA  20md EX SRC

i e M GE GES
104 1o 10 1w

IN SINK
. External Digital Safaty Woutput | MVinput
Analog inputfoutput thermistor terminaks| | output Modbus monitofing || pawer power supply STO terminal #1
Bol|dal| L | L |AR|AZ[AT| H [THE|TH- M |CMT| 5P [ SM | 5P| SN | RP (ED+|EC- PP+ | p- sT2(57C| 571
Alam relay Relay - : I
Output termiral © | Output temiral ] e - CI':!S
15 (140 130 128 11 8 Bl A S oM 27|65 oM 4 (1312 |1 oM o
ALZ| ALY 164 | 16C (0L |RDvY [ces]) (OFz [ CF1] [use] [ET]| [Fw] [P] | [cr2) | (1] | (acH] [FRS] | 8] |lscHel) (1c] ]_]
{*[ ] Is factory setting.) (1 Flazsa nate that the initfl state of the P1-* ***#E* Eurape versiof) & ScurceTyps, so it is different from this figure)

Filter Relay #1

Filter Relay #2

Filter Relay #3

To activate the filter sequence function; first, set the “Number of Filters” field using
the GUI webpage. Setting this field to 0 disables the filter sequence function. After
setting the number of filters, please set the “Inlet Filter Times 1, 2, and 3” fields to

the desired filtering time in seconds. Please see the filter function flow diagram
below.
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Filter Sequence Configuration Fields on the IOT Webpage
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P1 Inverter Programming

The P1 Inverter will come programmed from the factory for submersible pump
control, however, the settings can still be changed with the inverter’s keypad.

HITACHI

MNo. Name Setting

(i) F1 key Displays functions such as
navigation to the home screen
and cancellation at the bottom
left of the screen.

(i) F2 key Displays functions such as
data storage at the bottom
right of the screen.

(i} | RUN key The device runs when this key
is enabled.

(v) | STOR/RESET Performs deceleration stop

key and frip reset.

(v) | Armow keys & Select data on the screen
SEL key using arrow keys, and confirm
(center) by pressing the O key in the

center.

(vi) | Display screen Displays parameters and data.

(vil} | RUN lamp Tums on when an operation
command is sent.

(viiiy [ POWER lamp Tums on when the operator
keypad is OM. Turmns on when
RO and TO on the main circuit
or P+ and P- on the terminal
block are OM.
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To access the parameters, press the number 1 Function key (Menu). Now, several
options appear on the screen. Scroll mode can be used to display the parameter file
groups. The P1 Inverter parameters are broken down into file groups that contain
similar parameters. The file groups of parameters are:

D file group: This file group displays parameters used to show information about the
drive such as the motor output speed, amperage, voltage, etc.

F file group: This is the reference and monitor parameters. Change important
features quickly with this file group and the parameter acts as the monitor for that
parameter.

A file group: The standard function parameters are used to set the inverter’s control,
such as the run command and speed command source. The PID function parameters
are stored in the A file group. The multispeed settings are also located in the A file
group.

B file group: The fine-tuning functions are stored in the B file group. This includes the
upper and lower frequency limits, overload restriction parameters, automatic restart
functions, carrier frequency, and the torque limit functions.

C file group: The C file group contains parameters for the digital and analog input /
output functions. The RS 485 communication parameters and the EzCom parameters
are stored in the C file group.

H file group: The H file group contains the motor parameters that need to be set to
properly protect the motor.

O file group: The O file group stores parameters for the options that can be inserted
into the P1 Inverter’s 3 slots.

P file group: The P file group contains parameters for emergency force functions and
simulation mode parameters.

U file group: The initialization, trace function, EzSq parameters, and the load setting
parameters are stored in the U file group.
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From the main menu, the motor menu can be accessed, here you will quickly find
parameters to set the motor specifications. Keypad display options can also be
accessed to configure your display to your specifications. There will also be options
for user group parameters and a section to read/write parameter sets to the inverter.
Please see the next section that explains the parameters that pertain to the IOT
Irrigation P1 Inverter.

A - File Group (Standard parameters)

Speed Command Source — (parameter AA101) In normal pumping applications, this
will be set to PID control. This allows the user to set a setpoint and the inverter will
react by adjusting the speed of the pump based on feedback from the system. The
parameter has been preset to option 15 (PID).

Run Command Source — (parameter AA111) For the pumping application to be
controlled remotely, this parameter must be set to option 03 (RS485). Activating the
digital input #1, assigned to the Hand/Auto switch, can change the run command to a
locally terminated run command switch, input #9. The preset value stored in the
parameter is option 03 (RS485).

Acceleration Time 1 — (parameter AC120) This parameter has been preset to 2
seconds for the submersible pump application, however it can be adjusted based on
the specific needs of the application. This parameter can be changed from the keypad
or the IOT Irrigation webpage.

Deceleration Time 1 — (parameter AC122) The deceleration time has been preset to 2
seconds for the submersible pump application, however it can also be adjusted based
on the specific needs of the application. This parameter can be changed from the
keypad or the IOT Irrigation webpage.

Acceleration Time 2 — (parameter AC124) The 2" acceleration time becomes active
after the pump motor reaches the assigned motor speed. This parameter has been
preset to 15 seconds. This parameter can be changed from the keypad or the IOT
Irrigation webpage.

Deceleration Time 2 — (parameter AC126) The 2" deceleration time becomes active
after the pump motor reaches the assigned motor speed. This parameter has been
preset to 15 seconds. This parameter can be changed from the keypad or the IOT
Irrigation webpage.
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Acceleration 1 to Acceleration 2 Transition frequency — (parameter AC116) This
parameter will set the transition frequency that will change the acceleration time
from Acceleration Time 1 to Acceleration Time 2. This is especially useful in
submersible pump applications to allow water to start flowing quickly. After this
transition, the pump motor can ramp up more slowly and adapt to the changing
pressure in the system. This parameter can be changed from the keypad or the IOT
Irrigation webpage.

Deceleration 1 to Deceleration 2 Transition frequency — (parameter AC117) This
parameter will set the transition frequency that will change the deceleration time
from Deceleration Time 1 to Deceleration Time 2. This parameter can be changed
from the keypad or the IOT Irrigation webpage.

PID Enable — (parameter AH-01) This parameter activates the PID control which
allows the P1 Inverter to control the pressure of the pumping system. The parameter
will be preset to 01: PID Enabled.

PID Engineering Units — (parameter AH-03) The PID engineering units can be set
based on the type of application the P1 Inverter is installed. The parameter will be
preset to option 57: PSI.

Input source selection of PID Setpoint — (parameter AH-07) This parameter sets the
source of the setpoint for PID control. The parameter will be preset to 08: RS485
Modbus. When input #1 is active, this parameter will be changed to option 07:
Keypad (parameter AH-10).

PID Setpoint — (Parameter AH-10) This parameter sets the pressure setpoint for the
system when the P1 Inverter is placed in local control.

Input source selection of PID Feedback — (parameter AH-51) The parameter sets the
source of the feedback for PID control. The parameter will be preset to option 01:
Analog Input #1.

PID Soft Start Function Enable — (parameter AH-75) The soft start function allows the
system to ramp up slowly and linearly and build up pressure before switching to PID
control. This feature prevents water hammer on the system.

PID Soft Start Target Level — (parameter AH-76) This parameter sets the level at
which the PID function will take control. The parameter will be preset to 50%, which
allows the PID control to take over at 30Hz.
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Acceleration time for PID soft start control — (Parameter AH-78) This parameter sets
the acceleration time for PID soft start. The parameter will be preset to 2 seconds.

PID Soft Start — (Parameter AH-80) The overall soft start operation time is set with
this parameter. The parameter will be preset to 15 seconds.

B - File Group (Fine Tuning Parameters)

Frequency Limit Source Selection — (parameter bA101) The upper and lower limits
are set using the source set in this parameter. The preset value in parameter bA101 is
07, this allows the upper and lower limits to be set via the parameters.

Upper frequency limit — (parameter bA102) Sets the upper frequency limit.
Lower frequency limit — (parameter bA103) Sets the lower frequency limit.

C - File Group (Input/Output and Communication Parameters)

Input terminal 1 function — (parameter CA-01) Input 1 is used by the EzSq
program for local control. This input parameter will be set to option 086: (MI1:
General purpose input).

Input terminal 3 function — (parameter CA-03) Input 3 is programmed to be the
reset function. This parameter will be set to option 028: (RS: Reset).

Input terminal 9 function — (parameter CA-09) Input 9 is the run forward function
for local control. This parameter is set to option 001: (FW: Forward Run).

RS485 communication baud rate — (parameter CF-01) This parameter must be set
to option 05 (9600bps) for the inverter to operate remotely.

RS485 communication node address — (parameter CF-02) This parameter must be
set to 1 for the inverter to operate remotely. If multiple inverters are used in the
application, please consult with Hitachi a representative.

RS485 communication parity selection — (parameter CF-03) This parameter must
be set to option 00 (no parity) for the inverter to operate remotely.

RS485 communication stop bit selection — (parameter CF-04) This parameter
must be set to option 01 (1 bit) for the inverter to operate remotely.

RS485 communication mode selection — (parameter CF-08) This parameter must
be set to option 01 (Modbus-RTU) for the inverter to operate remotely.
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H - File Group (Motor Information Parameters)

Motor capacity — (parameter Hb102) Please set the motor capacity in kilowatts.

Motor poles — (parameter Hb103) Please set the motor poles. If this information
cannot be found on the motor’s data information tag, please use the following
equation to find the poles.

(Max Motor speed * 120) / motor synchronous speed

Motor base speed — (parameter Hb104) Set to the motor base frequency.

Motor maximum frequency — (parameter Hb105) Please set to the motor
maximum frequency.

Motor rated voltage — (parameter Hb106) Set to the motor’s rated voltage.
Motor rated current — (parameter Hb108) Set to the motor’s rated current.

U File Group (Initialization (Factory Reset), EzSq parameters)

Initialization mode selection — (parameter Ub-01) Use this parameter to set the
information to be reset. For a simple reset of the parameters, please choose
option 02 (Data Initialization). *Only set this parameter if you intend to reset the
drive back to factory parameter settings. If the P1 Inverter is reset to factory
settings, the parameters will need to be reprogrammed for the inverter to work in
the Irrigation 10T application. *

Enable Initialization — (parameter Ub-05) This is the trigger for the initialization.
Please set to option 01 (Execute initialization) to reset the drive back to factory
settings. *Only set this parameter if you intend to reset the drive back to factory
parameter settings. *

EzSq enable setting — (parameter UE-02) This parameter starts the EzSq function,
it has been preset to 02 (Always enabled). *Disabling this function may cause
other features to stop functioning properly. *
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Troubleshooting and Error Codes

If the P1 Inverter has faulted, an error code will be displayed on the IOT Webpage and on the front keypad.
Up to 10 previous faults will be stored in the inverter’s fault history. The latest fault will be displayed in trip 1
monitor. The following data is stored on each fault that has occurred:

e The fault error code

e Output frequency at trip

e QOutput current at trip

e Main Circuit DC voltage at trip

e QOperation state at trip

e Cumulative inverter operating time (hours) before trip
e Cumulative inverter power-on time (hours) before trip

Please keep in mind the following points about the P1 Inverter fault codes:

e The information of the moment of error occurrence may not be fetched properly if the inverter is
forcibly turned OFF by its hardware.

e Values of respective data items may be reset to 0 when an error occurred, and the inverter entered
the trip condition.

e Foraground fault or a momentary overcurrent event, the current may be recorded in a value lower
than the actual value.

e The trip monitor and the trip count monitor can be cleared by initialization of the trip history.

M Display of occurring trip

Occurring trip

Motor overload error
E005 15/12/24 22:10

4 Output frequency : 0.50Hz
Output current :49.71A DC
voltage :274.1Vdc
Status 1 :Run

Back oFW  46.49Hz

B Parameter
Item Parameter Data Description

On the parameter monitor, you can view
data items 1) to 7) in sequence by
UP/DOWN keys.

Trip count monitor Detailed monitor | 0-65535 (Counts) | Trip count data is stored in the inverter.

See above data

Trip monitor 1 to 10 Detailed monitor .
items.
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B “Detailed monitor” for checking the history
* Youcanlookthrough the history r
with the arrow keys. STOP

Trip history
Total count 20 times

1.E007 16/07/15 10:10
2. E001 16/07/15 08:55
3. E001 16/07/15 08:52
4. E009 16/07/12 10:10

5. E012 16/07/10 22:52 a2

Menu oFW 46.49Hz Details P .
Inp history details (NO.10) Trip history details (No.10)

Motor overload error Motor overload error

Trip history

Total count 20 times
Status 3 : Speed control
. E001 16/05/10 2005 15{12/ = -Zozéloou Status 4 : Overload limit
. E001 16/04/21 MGG Y daatat Status 5 Jer—

. E007 16/03/30 Output current :49.71A DC RUN time 20256 hr

. E001 15/12/25 voltage :274.1Vdc ON time :27248 hr

. E005 15/12/24 Status 1 :Run

Protection-function Related Errors Refer to the explanation pages of the User’s manual.

Error No. Error Name Explanation Page Error No Error Name Expl!’a;réaetion
E001 Overcurrent error 18-7 E035 Thermistor error 18-19
E005 Motor overload error *2) 18-8 E036 Brake error 18-20
E006 Braking resistor overload 18-9 Low-speed range

error E038 overload error 18-20
E007 Overvoltage error 18-10 E039 Controller overload error *2)| 18-21
E008 Memory error 18-11
Yy E040 Operator 18-22
E009 Undervoltage error 18-12 keypad
disconnection
E010 Current detector error *1) 18-13 error
E011 CPU error *1) 18-13 E041 RS485 communication error| 18-22
E012 External trip error 18-14 E042 RTC error 18-23
E013 USP error 18-14 E043 EzSQ illegal instruction 18-23
E014 Ground fault error *1) 18-15 error
E015 Incoming overvoltage error 18-15 E044 EzSQ nest count error 18-24
E016 Instantaneous power 1816 E045 Executive instruction error | 18-24
failure error E050 EzSQ user-assigned error 0| 18-25
E019 Temperature detector error 18-16 E051 EzSQ user-assigned error 1| 18-25
C:) — " " E052 EzSQ user-assigned error 2| 18-25
ooling fan rotation spee -
E020 reduction temperature error 18-17 E053 EzSQ user-assigned error 3| 18-25
*1) E054 EzSQ user-assigned error 4| 18-25
E021 Temperature error 18-17 E055 EzSQ user-assigned error 5| 18-25
E024 Input open-phase error 18-18 E056 EzSQ user-assigned error 6| 18-25
E030 IGBT error 18-18 E057 EzSQ user-assigned error 7| 18-25
E034 Output open-phase error 18-19 E058 EzSQ user-assigned error 8| 18-25
E059 EzSQ user-assigned error 9| 18-25

*1) When a serious fault has occurred, it cannot be released by a reset
operation.

*2) When a controller overload error has occurred, or a motor overload error has occurred in the condition that [bC112] had been set to
00, the inverter does not accept a reset input for 10 s. Wait for a while before performing a reset operation.
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ﬁl;or Error Name E:g:eanation

E060 Option 1 error 0 18-25

E061 Option 1 error 1 18-25 ﬁ:or Error Name E:g'l:\"ation
E062 Option 1 error 2 18-25

£063 Option 1 error 3 1825 E090 STO shutoff error 18-27
E064 Option 1 error 4 1825 E091 STO internal error 18-27
E065 | Option 1 error 5 18-25 E092 | STO path 1 eror 18-27
E066 | Option 1 error 6 18-25 E093 | STO path 2 error 1827
E067 Option 1 error 7 1825 E094 FS option internal error 18-27
E068 Option 1 error 8 18-25 E095 FS option path 1 error 18-27
E069 Option 1 error 9 1825 E096 FS option path 2 error 18-27
E070 Option 2 error 0 18-26 E097 FS option connection error 18-27
E071 Option 2 error 1 1826 E100 Encoder disconnection error 18-27
E072 Option 2 error 2 1826 E104 Position control range error 18-27
E073 Option 2 error 3 18-26 E105 Speed deviation error 18-27
E074 Option 2 error 4 1826 E106 Position deviation error 18-27
E075 Option 2 error 5 18-26 E107 Over-speed error 18-27
E076 Option 2 error 6 1826 E110 Contactor error 18-27
E077 Option 2 error 7 1826 E112 FB option connection error 18-27
E078 Option 2 error 8 18-26

E079 Option 2 error 9 18-26

E080 Option 3 error 0 18-26

E081 Option 3 error 1 18-26

E082 Option 3 error 2 18-26

E083 Option 3 error 3 18-26

E084 Option 3 error 4 18-26

E085 Option 3 error 5 18-26

E086 Option 3 error 6 18-26

E087 Option 3 error 7 18-26

E088 Option 3 error 8 18-26

E089 Option 3 error 9 18-26
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E001 Overcurrent error

A large curmrent flowing in the inverier results in a
failure. To prevent this, the inverter fums OFF ifs
oufput. By seiting the parameter, you can perform
retries for a fixed number of fimes without generating
an eror. Overcurrent level can be =et in the [bb160].

Estimated cause(sj- Exemplar measures to be taken

E001

s ~ 7 ~
= [B&120] Owercurrent suppression function and [BA122] Cverload
= A =teep load change limit function are effective to suppress overcumrent.
occurmed. = ‘fihen the vector control is used, the situation may ba improved by
Error ocourred gdjusting the response to conirol in [HA115).
abrupily during l:: .\ ; f_\
operation. ( = The situation may be improved by setting the IM motor capacity in
[HB10:2). the number of IM poles in [Hb103], or the auto-funing
= Hunting of maotor selection in [HA-01].
= The situation may be improwved by adjusting stabilization control
'-\ i . gain in [HA110]. )
{a’
d N f_f InsufFient laratio A (= Setting longer acceleration time in [FA-10] can ease the '|:|15u‘Fﬁ|::ien-t\'
1;:: CIent Ance n acceleration tarque.
Error accurred + Insufficient leratio » When acceleration torque is required, the situation may be
during t;'E”UE“'E“ acce n improved by adjusting the boost funciion in [Hb141], or by
acceleration. ] Lnr:d nertiais lage operating the inverter and making adjustrments with control method
+ Friction torgue is large. || n [.-'-'\A12_1]. . - . I
\_ AN Y, -\:_He-etammatnn of load condition may improve the situation. Y
r Y4 Insufficient dEEElEI’EﬁDI‘IH\‘ - Setting longer deceleration fime in [FA-12] can 2ase the '|:|15u‘Fﬁ|::ien;\
Errar oeourmed fime regenerative torque.
duri . Insufficiant tue || " When regenerative torque is required, the situation may be
dmmﬁm !" CIENL rEgEners improved by adjusting the boost function in [HE141], or by
) . Lﬁ:ﬁnerﬁa iz la operating the inverter and making adjustrments with control method
\ N me ] | in[pa12T)
Irl'r xl" I.l"- ."\. I.l"- ."\._
) 2:;-;0;;1; faulthas » The inverter may be broken if the emror persists even when the
. Cutput |i|'.IE i power of inverter onky is turned ON again after the power was
Error occurred shnft-l::imuited arin turned OFF and the output line to the motor was remaoved.
right after an h + Ifthe issue is solved whan the output line to the motor is remowved,
ngeraﬁc-n ] E&?;uze?:;.entfaiMre you need to check the wiring andfor mator.
command input. N P AN
' . . /[« Errar rnay cceur when the motor rotation is locked.
. Flfllahgr_m :'ha ) dl = The situation may be improved by taking & measure for the case
A F AN nadnerta 15 farge. ) “Ermror eccurred during sccelerstion™. )
fE |:| . h't e '.-\. )
__E:;Z::r n;;irem:g =+ ‘Qutput element failure » Failure cutput element or current detector may be the couse.
tJmaE an = Current detector failure An irvestigation and repair are required.
o~ ~ B
. . = The situation may be improved by reducing the motor load, or
cﬁgr:telenwmnmrd performing & system maintenance {2.g., cleaning the fan to be
Error occurred na driven and removing clogging in the duct).
after long hours of /4 3

uss,

AN

= Aging deterioration

||| IFthe issus iz not solved by reduction of the load and system

maintenance, aging detericration of a life-limited cormponent may be
the cause. & repair is required.
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E005 Motor overload error

The buili-in electronic thermal funcfion monitors the
output current of the inverter and when a maotor
overload iz detected, the inverer turns OFF its
output. The inverter trips according to the setting of
the motor electronic thermal function.

When a motor overload error occurred, the inverer
does not accept a reset input for 10 seconds.

Estimated cause(s)- Exemplar measures to be taken

r'__-' '\-.\\\ .l'. rEt' I-j h e R
Ope 10N undernesvy » Re-examination of operation condifion or comection of load condition
Error sopurred E;&ﬁi':"'a" has may improve the situstion.
after 2 fixed period " <
of opersation. « Thermal level is set high. | [© ¥When the mater thermal level setfing in [bG110] is not appropriste,
\ ) re-zxamination of the setfing may improve the siuation.
- S L
."f hYd N e Setting longer accelaration tima in [FA-10] can eass the in5uf'ﬁcientﬂ‘
= |nzufficient acoeleration acceleration torque.
torque = When acceleration torgue is required, the situation may be
Error occurrad = Load inerlia is large. improved by adjusting the boost function in [He141], or by
during = Friction torque is large. operating the inverter and making adjustments with control method
acceleration. h AN in [AA121] W
+ Afunction to suppress » A factor for overcurrent may have been occurred. Re-examination of
overcurrent is at work. acceleration time or load condition is required.
h
'f{ L S
o ’ 7 e
| | = Seffing longer deceleration time in [FA-12] can ease the insufficient
regenerative torgue.
. - o = When regensrative torque is required, the situation may be
Error accurred Load inertia is large. improved by adjusting the boost function in [Hb141], o by
during operating the inverter and adjusting with contral method in [44121].
] | = Re-axamination of load condition may improve the situation. N
daceleration. . > AN 2
,». . = Cwrrent may increase as 8 result of suppressing overvoltage.
J;:;:ﬂ;n E;”ﬁﬂﬁ Re-examinztion of decalerstion time or load condition in [FA-12] is
o . 8 © |l required.
s ~ ( ) Y
. Syclem erwinonment » The situaticn may be improwved by reducing the motor load, or
channes performing a system maintenance {e.g., cleaning the fan to be
Error ccourred 5 driven and removing clogging in the duct).
after long hours of || - LN r
sE ( | [+ Ifthe issue is not solved by reduction of the load and system
- ing deterioration maintznance, aging deterioration of a life-limited component may be
ing deteriorati inte ing deterioration of a life-limited t b
A . o A | the cause. & repair is required.
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E006 Braking resistor
overload error

When the use rate of inveriers braking resistor
operation circuit (BRD) exceeds the use rate set
beforehand in [bA-60], the inverer fums OFF its

output.

G|

e |
' et

Exemplar measures to be taken

s "y s ™
= Inzufficient deceleration
Emor occurred time = Setting longer deceleration time in [FA-1Z] may improwve the
during « Load inertia is lange. situation that the motor is rapidly decelersted. If decelaration time
deceleration. « Capacity of braking cannot be shortened, choice of resistor must be re-examined.
resistor is small. |
k. .15" b k. .
ra =~ ] A T =
’ SD;I;F;?IUE regensrative | | The resistor may not be able to fully consume the power because
. GFI R T— the regenerative power returned from the motor is high. Load
a?eetty_ru raking condition or ¢hoice of resistor must be re-examined.
resistor is small.
L™ e
Error occurmad p -
during operstion. » The resistor may not be able to fully consume the power because
- Rotsted by enal the fan is rotated by a strong wlnd. or because the regenerative
farce power refumed from the motor increases when loads are lowerad
’ by & crane or the like. Load condition or choice of resistor must be
Fi| re-gxamined.
pN AN AN y
. y e ™y
Ern_:w nmrr_e_d . Repetition aydle of . Re::luctlnn of repetition ::_ynle_afu!:-aratnn may improve th_e Ei:tuE.tH:Il'l.
during repetiive aparation is hidh Adjustment of decelarstion time in [FA-12] and re-examinstion of
operations. pe 1an. chioice of resistor may also improve the situation.
= 2 S =
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EO07 Overvoltage error

Too high P-M voltage results in a failure. To prevent
this, the inverter turms OFF its output. When P-MN
voltage exceeds approx. 410Wde (2000 class) or
approx. §20¥dc (400 class), the output is turmed
OFF. By setfing the parameter, you can perform
retries for a fixed number of imes without generating

dan emor.
Estimated cause{sj» | Exemplar measures to be taken
- ~ ~ -~
= Setling longer deceleration time in [FA-12] may improwve the
Error ccocurred « In=ufficient decelerstion situation that the motor is rapidly decelerated. If deceleration time
during time cannot be shortened, you need fo re-examine load condifion,
deceleration. = Load inertia is larnge. enable overvoltage suppression fumction in [bA140] and [bA148], or
use g braking resistor, braking unit, or regenerative converter. |
A A AN &
. Y4 YA o A .
= Ifload inertiz is lange, high regenerative power returns from the
miotor; hence an overvoltage is likely to ocour. You nead to
» Lead inertia is large. re-examine logd condition, enable overvoltage suppression
function in [bA140) and [b4148], or use a braking resistor, braking
unit, or regenerative converter. |
Error ocourred s AN o
during operation. s e Y
= An overvoltage is likely to occur if motor rotation speed excesds the
. Rotated by external output frequency (rotation speed) of inverder. You need to
force (fan, crane) re-examine load condition, enable overvoltage supprassion
' ’ function in [bA140] and [bA148], or use a braking resistor, braking
\ VLN PN unit, or regenerative converter. y
' N N : ™
Emoroccured (|- Abnommeliy of PS | o powar Supply amiranment o st of an AC rasctat may mprovs
during stop. valtage the situation.
A, 2 o N 3
. » When 2 motors driving a same shaft are controlled by 2 inverters,
Error ocourred MLI'h.I:LII‘ItE;ﬂ_ErEn:; both the inverters atternpt fo generats torques, which may result in
during drooping E_';": tnb;-y::-ntrnglvﬁ'mtzs control divergence. The situation may be improved by setting one
control sh'il::tlil].r of the inverters to P control. See "12.11.3 Perform Drooping
’ Contral™.
M A b
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E008 Memory error

If the built-in memory has problems, the inverter turns
OFF its cufput. CPU emor may be issued instead.

The inverter recovers by re-turning O the power,
however, you need to check that there is no problem
in parameters. The data which has been backed up

on the operator keypad beforehand may be restored.

| Estimated cause{sj* | Exemplar measures to be taken
N N7 S

Error oocurred
somefime afterthe || .0ico o riced = A Flhj'EI't:E| nwntenj'leasure E.uclj a5 placing & shielding plate may
power was turned ke required to sviid external noises.
ak.
kS AN Y
NS '

Power has been
unintentionally
fumed OFF before.

.,

= Power-off during
MEemaory achess

|+ You need to restore the dats by wsing the data which has baen

x"

backed up on the operator keypad beforehand. If the data cannot
be restored, initislization is required. See *12.2.2 Initialization of
inverter”,

\ If the data cannot be restored by initizlization, a repsiris requirsd. )
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E009 Undervoltage error

A decrease of the main power supply of inverter
resulis in a circuit breakage. Te prevent this, the
inverter turns OFF iiz output. When P-N voliage falls
below approx. 160Wdc (200V class) or approx.
320D {400V class), the output is turned OFF. By
zetting the parameter, vou can perform retries for a
fixed number of fimes without generafing an error.
Furthermore, undervoltage error during sfop can be
dizabled by setting.

Estimated cause(s ) Exemplar measures o be aken

-~

There was & power + Ifthe intamal punnersu_pply hasntbean fully tumed D_FF. itis
failura + PS5 voltage decreasad. possible to re-start the inverar aftarthe powersupply is recoverad,

. ’ A Al by setting the retry function while it is =still on. )
. N 5 N "
Emor occumed with = PS5 voltage decreasad. = When powarsupply voltage decreases orpowar supply capacity is
the =start of = PS5 capacityis insufficiant, re-examination of powsarsupply environmantis
operation. insufficiant. requirad.

Y e A >
Theinverterdossnt| | PS voltage is insufficient. + Perform powser supplying in accordance with the inverervoltage
=tart. clazs.

., ' LN . r
& LV e "y

+ System environmeant
Emor occumed after changes + If an underoltage ocours frequently, the inverermay have reached
long hours of us=. + Capacitordeteroration its @nd of life or be brokan down. A repair is required.
+ Circuit failure
'\._ i hY d: - "N-
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E010 Current detector error

If the built-in current detector has problems, the

inverterturns OFF its output.

Exemplar measures o be aken

+ Cumant detector circuitis
broken.

&

= Ifthe emor recurs aftera reset opearation, the cumant detector circuit
may be broken down. A repsiris required.

"

Emor occumad after

Emor occumad S A, r.
aftarpowsrwas r T . . o . R
tumed OM. + When therz is 8 noise source nearby, the situation may be improved |
+ A noise source is nearby by taking a noise countermeaasure such as keeping the noise source |

away orplacing a shielding plate.
b A AN -

-~ =

long hours of us=.

r

broken.

J

« Cum=nt detectorcircuit is i

If the emor recurs after a reset operation, the cument detector circuit

may be broken down. A repairis requirsd.
., &

E011 CPU error

When a malfuncton or problem accurs in the built-in
CPU, the inverter tums OFF its output and then

displays the error.

If the inverter doesn't recover by re-turning CON the

poweer, the CPU islikely to be broken.

—

Exemplar measures o be aken

P W -,
+ The invert=r may recover by a res=t operation, retuming OM the
+ Theintemal CPUis power, orinitialzation operation. When theinverterrecoverad, an
broken initimlization must be exscuted.
: + Ifthe inverterdoesntrecover, the CPUmay be broken down. A
Emor ocoumed Ml repairis required.
shrupthy. " < i
-~ - '\.
+ WWhere there is 8 noise source nearby, the situation may be
+ A noize source is nearby. improved by taking a noise countemeasasure such as keepingthe
noise source away or placing a shislding plate.
b i i r
o - W ™
Error occumad + The inverar may recover by a reset operation, re-tuming OM the

dunng data wrhing.

= Data isinconsistent.

" A F

power, or initislzstion operation. When the inverterrecovarsd, an

initimlization must be executed. See "12.2.2 Initinlzation of inverar”.

"4
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E012 External trip error

When the inverter accepted a signal commanded by

an external device or equipment, the inverier turns ED12
OFF itz oufput. (VWhen external frip function is
selected.)

A
J Estimated cause(sj- Exemplar measures to be taken |
. vy ™ ™y

-
= fou nead to check the state of operations related to axternal

Error ooourred = Terminal logics ans devices or external equipment, and re-examine the assignment of
unintentionslly reversed. external trip terminal to the inverter input terminal, the setting of alb
° = \Wiring is wrong. contact, the external frip command via comrmunication, efc.
' 11l = &'b contact of terminal can be changed by inverter setting.
A = L

E013 USP error

This error occurs if an operation command has been
input to the inverter when the power supply is tumed
OMN. Operation command detection is carried out for
1 second after the power supply is turned OM.
(When USP function is selected .}

| Esfimated cause(s j= Exemplar measures o be aken |

Re-axamination of the sequencea to enteroperstion command is
+ Operation command
tarad to requmad You need to weit for 2 saconds orlongarto enter
wasantara o early. operastion command aftertuming ON the powarsupply.
o N y
' LTd ™
Error ocoumad + Operstion command + Wouneed to release an operation command when tuming OM the
unintentionally. i=nt releasad. powersupply.
F £
s T h
« Youtred to oparate with | | Whean LFE_F' |5 enabled, commands of the opermtorkeypad and )
oo nds atharthan :l;umnm:nn n&n‘umntzs sr:_; testedt:l:s 2ITOrs. Yndu n;e::‘-ltu ':valt
- r 2 saconds or longerto enteropearation command sftertumin
| tarmninal cnmmands U e pnﬁ'ersupplg. P 9
p. AN " AN y
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E014 Ground fault error

Thiz iz a function to protect ihe inwverter by the
detection of ground faulis between the inverier output
and the motor at power-on.

The function doesn't work when there is a voltage
induced in the motor due to idling or when the inverter

trips.

When the confrol circuit power (R0, TO, or 24V power Setting the ground fault detection selection [bb-64] to

supply) has been turmed OMN prior to the main circuit " ; S
L - " 00 disables the ground fauli function. Setfing it fo 01
power R, 5, or T, the function is activated at the time enables the function.

the main circuit power is turned QM.

Estimated cause{s)e | Exemplar measures to be taken
r.-"'- l'-f-. -\\"

o

[+ Turn OFF the power, remowve the wires connected to the motor, and

Error ooourmed S5 » Ground faults of wires then check the motor and the wires. A ground fault may hawve been
the power supply or the _rrll::-tnr - occurred.
was turned OR. - M':’tﬂf "'El_JlElh'E'l'l = Turning OM the power supply in 2 ground fault state results in a
deterioration feilure. Do mot turn OM the power when youw check the motor and
rnotor wires.

EO015 Incoming overvoltage
error

Thiz error occurs if high incoming voltage level is held
for 100 seconds continuously while the inverter output
is stopped when incoming overvoliage level [bb-61] is
zet to 01. It occurs when the P-N voltage exceeds the
voltage level set in the incoming overvoliage level
selection [bb-62] due to incoming voltage.

Estimated cause(s - Exemplar measures fobe taken

- - - -

| Emor occumed sfher} i

powerwss tumed
OM.

'

= |Incorming voltage is high.| | = Re-examinsation of the powarsupply environmant is required. 1

+ The powarsupply environmeant may have bean changed duato
facility replacemant or the like.
Re-axamination of the powarsupply environment is required.

Emor occumad sfter| |« Powsrsupply has
long hours of uss. becomea unstable.

£
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E016 Instantaneous power
failure error

At the fime of an instantaneous power failure, the
inverfer turns OFF its output. If the power failure
continues, the event iz regarded as a normal
power-off.

Decrease in the main power B, 5, or T generates
thiz error. Decrease in the voltage of control circuit
power supply RO or TO doesn't generate the error if
the J51 connector has been removed and the RO
and TO are input via a separate system.

Occumenced Estimated causefsj Exemplar measures to be taken
If the power is tumed OFF due to an external factor such as pu-wer
» PS5 voltage decreased. failure, the inverter can be restarted by using the refry function when
Erraor occumed the power is restored.
after long hours of | ™ s ¥
use. J Therewas a Duntac'tfaultk + Failure of magnetic confactor or earth-leakage breaker may be the N
in circuit breaker CauSE.
o 4N ) y N Although the inverter may recover, a8 repair is required. g
i~ S a T ™y
Error coourred with = [If an instantaneous power failure hasn't ococurred, insufficient
the start of = PS5 woliage decreased. capacity of power supply may be the cause. Re-examination of the
operafion. power supply environment is nequired.
. AN LN r

E019 Temperature detector
error

This error occurs if there is a problem in the
temperature detector circuit such as disconnection.

Estimated cause(s )= Exemplar measures iobe aken

+ The termperaturs

Emor occumed after detector circuit is + The temperature detector circuitis broken down. A repairis
uza. dizconnacted orbroksn requirad.
S down. AN
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E020 Temperature error
Cooling fan rotation speed

reduction error

If the temperature of inverier gets high due to
deterioration of cooling ability resulted from
decrease in fan rotation speed, the inverter fums
OFF its cufput. Refer fo E021 also.

Estimated cause(sje | Exemplar measures to be taken
s R y

. Aforeign object is = |fthere is a foreign object stuck in the fan, the inverter may recover

by rermoving it
Cooling fan ~ e #
stopped. e _ 3 )
- l_t 15 I'?';:E“d of cooling = The cooling fan neads to be replaced.
an life.

o o 3 4

. . . Cooling fan is ' - . : '

The cooling fan is B = The cooling sbility has been deteriorated. The cocling fan neads to

. approaching the end of
working. it [ife be replaced.

., F AN " A i3

E021 Temperature error

When the temperature of inverter gets high, the
imverter turns OFF its ouiput.

E021

Estimated cause(sjs Exemplar measures to be taken I
p = N =

» Camier frequency is = The higher the carrier frequency is, the more the temperature inzide
high. thie inverter tends to increase. Lower the carrier frequency safting.
Y, . r
¢ ™y ™,
= Therzis ¢logging in the » The cooling ability is deterorated. Cleaning the fin may improve the
fin. situafion.
Error occurred * & J
during operation. ¢ . T ™
= Used in high tergerature
enviranment. » Emhancing the use envirenment or cooling environment may
= Coaling of the surroundings improwve the situstion.
is insufficient. |
y: LN
s W
- The fomal nstatain || (TSP reltor o e et ey et e e
eondition is nof seficfied. . properly in accordance wi = insfruction
manual.
“ s AN Iy
- e -
Error cocurnad * The terrmn_arst_ure « The tempersture detector circuit is broken down if the emor is
- detector circuit broke . . -
during stop. down generated consecutively even after a reset. A repair is reguired.
" 4 .
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E024 Input open-phase
error

When [bb-65] input phase loss selection is set to 01,
when a missing phase is detected in input line, the

inverter turns OFF its output.

D curmenc e Estimated cause(s = Exemplar measures fo be aken
4 N /*- Aninputlin th
m$5E55 :IErnseE + Youneed to tum OFF the power supply and chack the input linas
Error acoumsd connection oris and the wiring condition of breaker. This emormay also occurdus to
after powerwas disconnected PSS woltage defect, contact defact, screw tightening failure, ete.
tumed ON. a - 3
'k__ y ) ﬁ;ile-phsse inputs + Forinputlines, uss three-phase connedion.
s i .\\ {r’ Sy
Emor occumed after | | :QEZFEE?EE;;E::&E; + The =situation may be improved by mending kbosa connections dus
long hours of uzs. or i dizconnacted to loosening of screws or the breakerproblams.

A,

,

AN

EO030 IGBT error

At the time of an instantanecus overcurrent or the
main element failure, the inverter turns OFF its output

to protect the main element.
Owercurrent error may be issued instead.

Estimated causefs)e Exemplar measures to be taken J

. Agrcuunl:l fault has . Aﬂer the power is furmed OFF, you need to check the wires
oocurred. connecied fo the motor, motor disconnection, and the like. If the
« Cutput line is error occurs after removal of the motor wires, the inverter is broken
5 short-circuitad. \ down. If needs to be repaired. )
Error ocourred - 4P _;
nghl: after tha - Als ant l i i :
i . Mntar ratation i lerked rge current may flow whan the motor rotation is locked during
operation started. st operation. The cause neads fo be removed.
"\ “ o
' dc;\t;m elementis broken ||| If cuiput element is broken down, it nesds to be repaired.
. F A ] J N

(Error oocurred right ¥
aftar power was

= Output element is broken
diown.

%

« [f output element is broken down, it needs to be repaired.

,

furmed CM.

., 5 e S

Error oocurred P = Alarge current may flow when the motor retation is locked during
= Eintaor ratafi ek

durimg operation. r A operation. The cause needs to be removed.
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E034 Output open-phase
error

When the output phase loss selection [bb-6E] is set to
01, when a loose conmection or disconnection of
oufput line, disconnection inside the motor, eic. is
detected, the inverter turns OFF its output. Detection
of phase loss state is executed

between SHz to 100Hz.

in the section

Estimated cause|s = Exemplar measures to be taken
I v T ™

* f'nnmzlﬂ;ilrii;ﬁe = ou need to furn OFF the power supply and check the oufput lines
Error occurred connaction o is and the wiring condition of motor. This error can also oocur due fo
right after the dizcann mafor insulation breakdown or seraw fightening failurs.
opersfion started. W i ¥ AN A
! Single-phase cutputis [ : '
\ 4 zed » For gutput lines, use three-phase connection. |
-~ ~ 7 5
Error occurred after | |© Anmuu?lut Ilmlenrthe * ou need to furn OFF the power supply and chack the output lines
lang hours of mator E'E A E'_'JEE and the wiring condition of motor. If there is 8 loosened screw, the
cperafion. E?snar;Enn: tian or is situation may be improved by re-lightening the screw.
b N o i

E035 Thermistor error

If an abnormal temperature observed during
detection of resistor level change in an external
thermistor, the inverder turns OFF its output. {When

thermistor funciion is enabled.)

Estimated cause|s s Exemplar measures to be taken

— ., -, ,
h .
: Igslé?ju;:ﬁ:?;;haen » The cooling environment needs to be improved.
Motor is hested. | - e .
) E;:ﬁg;?:fﬂhﬁ;ﬁi » The motor's driving environment needs fo be re-sxamined.
""\-\. .-_ﬂ:l L " N
Ir.f ""-\," g Ty B
« Inadequate thermistor = Re-axamination of the thermistor function setting may improve the
function seting situation.
*, F N o
boboris not " ATl N
heated. ' Ehe thermistoris broken |1, 1.0 themistor needs to be repaired.
L. . o
: Malfimatian die b rnice | [+ The situation may be improved by faking a noise countermeasure ]
I'M _;,':-'" =such as wiring separation.
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E036 Brake error

This error occurs when the inverter can not detect
whether the brake check signal is ON or OFF during
weaiting time after the inverter has output a brake
releasing signal. (When brake function is enabled.}

| Esfimated cause{si Exemplar measures tobe aken

™y [* Disconnection of signal ) [— Check the wiring of brake check signaland whetherthe signalis ON |

l

e,

line. or OFF.
Emor ocoumed
afteroparation. + The situaton may be improved by re-examination of brake check
*+ Brake function z=tting waiting tima or input &£miinal bogics sccording to the saquence of
1 the =ignal.
N > . =

E038 Low-speed range
overload error

Thiz ermmor occurs to protect the main element if the
inverier has output at a low frequency of 0.2Hz or
below.

When such a low frequency is defected by the
built-in  electronic fhermal function, the inverer

turns OFF itz output.
Estimated cause(sje Exemplar measures to be taken
s i N -
Error occurred + Load at low-speed range needs to be reduced. If the emror ocours
during output atlow | | = The motor load is hesy. frequently, you need to select an inverter with 8 capacity lange
spesd. engugh for the motar.
, A ,
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E039 Controller (inverter)

overload error

The buili-in electronic thermal function monitors the
oufput current of the inverier {coniroller) and when
inverier overload is detected, the inverter tums

OFF its output.

Exemplar measures to be taken

XErr-::r oocurrad after N
a fixed period of

- Crperation under heawvy
load condition has

N

"

» Re-examination of operation condifion or correction of load condition
may improve the situation.

-

Error ooourred

| operation. M continued. 1N
/ N B Setling longer acceleration time in [FA-10] can ease the insufficient
+ Insufficient accelarstion acc=leration forgue.
torgue « Wihen acceleration torgue is required, the situation may be

+ Load inertia is large.
» Friction forgue is lange.

1"

improved by adjusting the boost function in [He141], or by
operating the inverter and making adjustmenis with control method

Ermror ocoumad
after long houwrs of
use,

p. v

during ;
acoelerafion. \ Yy \in [As121]. y
= A funclion to suppress = A factor for overcurrent may have been occurred. Re-axamination of
\ y awvercurrent is at work. accelzrafion fime or load condition is required.
4 T4 TS Insufficient rotafion regemeration torque can be eased by selting )
| longer decelerstion time in [FA-12].
. = When regenerstive torgue is reguired, the situation may be
Error ocoumed Load inertia is large. improved by adjusting the boost function in [Hb141], or by
during operating the inverter and adjusiing with contrel method in [A&121].
decelsration. \_ . \r Re-examination of load condition may improve the situation. y
+ A function to suppress » Cumrent may increase as a result of suppressing overvoltags.
\ | overvoltage is at work. Re-examination of decsleration time or load condition is required.
= =
Ig" - - - = R

= System environment
changes

h

+ The situation may ba improved by reducing the motor load, or
performing a systemn maintenanca (e.g.. cleaning the fan to be
driven and removing clogging in the duct).

.

-

= Aging detericration

b -

B If the issue is not solved by reduction of the load and system
maintenance, aging detericration of a [fe-limited component may be
the caus=. A repair is required.

*-\. r
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E040 Operator keypad
communication error

The inverter displays this emmor when fimeout occurs
because of a maliuncion due fo noises, loose
connection or disconnection of circuit for
communication with the operator keypad.

Thiz error function can be enabled and disabled by
setting of the operation selection at disconnection of
operator keypad [UA-20].

CeCLITerC el Estimated cause(s = Exemplar measures iobe aken |

+ Looss connectior
+ Disconneaction

JI

+ Check the wirng to =22 whetherthe connaction is properdy made. ]

Emor occumad
after
comrmunication is
startad.

+ The =situation may be improved by taking & noise countermeaasure

+ Noiseis d- such &= witng ssparation.

"

"

-

E041 R5485
communication error

The inverter displays this emor only when timeout
occurs because of a malfunction due to noises, loose
connection or disconnection of circuit for R5485
communication (such as Modbus-RTU).

Thiz error function can be enabled and disabled by
setting of the communication emor selection [CF-05].

Esfimated cause(s i Exemplar measures fobe taken

+ Checkthe wirng to ==& whetherornot the connection is properdy

+ Loose connection

 —-

Emor occumed + Dizconnection miads.
after b A0
commmunication is |
startad. « Mpice is mied. + The sih.lst?:_un gy be i:r'fu:mved by taking & noize count2rmieasuns
\_ such as wirng ssparation.
% 3
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E042 RTC error

Theerroris generated ifthe dataof RTC incorporated
inthe operator keypad is returned to the initial data. E042

Estimated cause{s - Exemplar measures to be faken
¢ EYa

= Replacamant of the battery and setting of the date solve the issus.

The emor ocours when the powerzupply is tumed OM with & dead
battary.

Ermor occumrad at + A battervin the operator
power-on. run=out.

N

E043 EzSQ illegal
instruction error

Thiz error is output when an invalid instruction is
detected in operation of a program which is
downloaded to the inverter while the programing
function Ez50) iz used.

The error is also output if the program is put into
action in the condition that the program hasn't been
wiritten.

Estimated causefs)e Exemplar measures o be taken |

There is & possibility of EzSQ program writing emor and if there is a

+ Writimg error dus to noise sounze nearby, the situstion may be improved by taking 2
Error aoourred naise noise countermeasure such as keaping the noise source away and
when the program writing the pragram.
was about to put - ™ o+
into action. i AT K

= Program hasn't been = EzZ0Q program needs to be written in the factory default ==tting

,\% entered. condition and after initialization. Write in the program.
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E044 EzSQ nest count error

This error is output when the nesting frequency of a
subrouting, “for” statement, "next” statement, etc. on
a program exceeds B times while the programing
function Ez30 is used.

| Estimated cause(sie Exemplar measures iobe taken
-~ “af N -

Error occumad . . + The program has deep nasting of a subroutine, "for" statemant,
whan the program F'rumir:itr:ctum = too "next’ statament, etc., with its nesting frequency exceeding & timas.
was putinto action. e Irmprovement of the program structurs is requirsd.

A L _,.:;. e

E045 EzSQ executive
instruction error

During operation of a program which is downloaded
to the inverter while the programing function Ez3Q is
used, if execution of the program is turned OFF due
to an error, the inverer generates E045 emor.

o

-~

Estimated cause|s = | Exemplar measures to be taken
s N[

= Program flow is
inadequate.

= This error is output if there is no nest staring statement such as
“for" at the point when “goto” staternent refers to, orif 2 nest ending
statement such as "nex=f" precedes the nest starfing staternent.
Check the structure of "for” statement and "nex=t" statement and

W iy make amendments as needed.

-
Error oczurred 'f- \

wias put into

when th = There may be an overflow, underflow, or division by zero in four
&n ine program arithmetic operations. Check the result of operations and amend
the operafions as needed.

action.

- There is a problem in . 3
the data. I =

= This error is cutput if & non-existing parameter is referred to cra

satting is made beyond the setfing range in “c¢hg param” or “mon

param” instruction. Check the content of instruction and make
; amendments as needed.

N Y AN AN y
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E050 to E059
EzSQ user-assigned
errors0to 9

The inverier generates these emors when the
cormesponding user-assigned tripping programs are
executed during operation of a program which is
downloaded to the inverter while the programing
function Ez5Q iz uzed.

Estimated cause|sj- | Exemplar measures to be taken
¢ - e

)

Error cccurred
when the program
was put into acton.
b,

= |f & user-assignad emor occurs unintentionally, check the content of
trip instruction of the program and make amendments as needed.

= The program has an
error instruction.

4 b, &

E060 to E069
Option1 errors 0 to 9 E060~

Errors occuming in an cption mounted in the oplion
slot 1 (to the observer's left) are detected. E069

For details, refer to the instruction manuwal provided
tegether with the option mounted.

Estimated cause|sj- | Exemplar measures to be taken

| + The option may not be securely mountad. J

« The opiion isn't securely

rmaounted. Check the mounting state.
Error ccourred
when an option is ¥ ’
mounted. . . + The type of ermor varies depending on options. For details, refer to
» The option is used inthe the instruction manuals provided together with the respective
| WIIng way. N
L AN y options.
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EO070 to EO79
Option 2 errors 0to 9 EO070~

Errors cccurring in an opfion mounted in the oplion EU?Q
slot 2 (to the observers center) are detected.

For defails, refer to the instruction manual provided
together with the option mounted.

Estimated causefs- Exemplar measures to be taken |

The option isnt securshy ‘ | The option may not ba s=cursly mounted. ‘

Error occurred ‘

mounied. Check the mounting state.
when an option is 3
maunted. L . = The type of emor varies depending on options. For detzils, refer to |
* Theo i5 usedin the the instruction manuals provided together with the respective
Wrong way. -
e | | options.

E080 to E089
Option 3 errors 0 to 9 E080~

Errors cccurring in an option mounted in the oplion

slot 3 (to the observer's right) are detected. E089
Far details, refer to the instruction manual provided
together with the option mounted. ¥,
| Estimated causefse- Exemplar measures to be taken |
= The opfionisn tsewrely = The option may net be s2curely mounted.
mounted. Check the mounting state.
Error occurred )
when an option is - ,\
maounted. L . = The type of error vares depending on options. For detsails, refer to
* Theo i= usedin the the instruction manuzls provided together with the respective
Wrong way. P—
"""\-\. i AN
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E090 to E096
STO path error
FS option error

Thiz error iz output when there is a problem in
functional safety circuit path.

For details of E090 fo E093, refer to the

separafe-volume "Functional Safety Guide”. For
defailz of E0S4 to E09&, refer to the instruction
manual provided together with the opfion P1-F5

| Estimated cause(s )= Exemplar measures fo be faken

The safety function |||= The safety function + Referto the saparste-volume “Functional Safaty Guide” and“P1-F5
is usad. system has problems. Functional Safety Guida".
b, =, A, ;

E100 Encoder

disconnection error

Thiz iz an error related to feedback options.

For E100 {encoder disconnection emor), see the
P1-FE uzer's guide.
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E104 Position control
range error

VWhen the current position counter exceeds the
position control ranges for normalreverse rotation in
the setting of [AE-52] position range (normal) or
[AE-54] position range (reverse), the inverer turns
OFF its ouiput and displays the error.

Related pages found herein: 12-17-26

| Estimated cause(s i Exemplar measures tobe aken |

g Al

+ Recheckthe setting of = Re-examination of operstion condition or comaction of load mncﬂ'hnn
alactronic gear. may improve the situation.

=4

+ A cslip ocoursdus to
improper encoder

Emor occumad setting.

+ Checkthe encodermounting state. If any, re-examine factors for
slipping.

h?

during operation. P e

P o

. ,

+ Improperencodersstting |- Check the setting of encoderconstant and the like.

- R
- Iwmrnperelech‘nmcgear + Recheack the setting of electronic gear.
\ y =satting
i F AN

e

E105 Speed deviation error

When the deviation between the frequency command
and the feedback speed exceeds the [bb-33] speed
deviation error detection level =setting, the inverter
judges it as an error. If °01: Error” is specified for
[bb-52] Operation for speed dewviation error, the
inverier turns ON the output terminal function 041
[DSE] with a speed deviation emor, turns OFF fhe
inverier output, and dizplays this error.

Related pages found herein: 12-15-11

Estimated cause{s)e Exemplar measures iobe aken

"}f -\' + Recheckthe s=tting of = Re-examination of operation condition or comection of load condition
alactronic gear. may improve the situstion.
r——w‘ —_—
* ASEF occurs dus to + Checkthe encodermounting state. If any, re-examine factors for
impropar encoder slipping.
Error accumed =etting.
during operation. ‘: r k,‘

"

A
™y

=, b

+ Improperencodersetting| |- Checkthe setting of encoderconstant andthe like.

+ Improperelectronic gear

\\_ _,,J sathing

= Rachackthe zatting of elactronic gaar.
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E106 Position deviation

error

Vilhen the [bb-57] abnormal posiion deviation time
passes with the dewviation of the position feedback
against the position command exceeding the [bb-36]
abnormal position deviation detection level, it is
determined to be abnormal. When the behavior of the
abnormal position deviation [bb-85] has been set to
01, the output terminal [PDD] iz tumed OMN, the
ouiput is turned OFF, and the error is displayed.

Related pages found hergin: 12-17-138

Estimated causa({sie J Exemplar measures fo be faken

"f K\ + Recheckthe satting of = Re-sxamination of oparstion condition orcomection of loed condition
elactronic gear. may improve the situation.
., Ll ., 4
" =
- ASEP occurs due to + Check the encodermounting state. Ifany, re-examine factors for
improper encoder slipping.
Emar occumrad satting. _ |
during operation. ': ’f: \; ‘-i’
+ Improperencodersatting| |« Check the seiting of encoder constant and the like.
; - 3
* Improperelectronic gear | | Rachack the setting of electronicgesar.
\ j’ sathing

E107 Over-speed error

When the speed has exceecded [bb-80) Over-speed
error detection level and [bb-81] Over-speed emor
detection time has elapsed, the output is turmed OFF
and the erroris displayed.

Related pages found herein: 12-16-12

Estmated cause{sj» Exemplar measures io be aken

-

E107

o

2

'_.l" '\'\ & LT Y
+ Recheckthe zettingof | |+ Re-sxsmination of operation condition orcomection of losd condition |
electronicgear. may improve the situation.
Emor occumad . .
during oparation. + Improparencodersatting| |+ Checktha satting of encoderconstant and the like.
:: o '\-..
- |I'|'I]:I!'D|:IEFEEE-‘1]‘DI‘II:9EEF + Recheckthe =atting of electronic gear.
satting
Y _J_‘;-' h 5, A
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E110 Contactor error

When an error occurs in the contactor sequence, the

output is turned OFF.

Related pages found herein: 12-17-10

Estimated cause(s )= Exemplar measures to be aken
~ ~ ¢ = .

[COK] was not + \firing defact + Checkthe setting and wiring of inteligent input.

tumed OM within ! A 4
the contactorcheck| | [

tire atstart-up. * Eﬂ;ﬁmrmwnn* | + Chack the operation of contactorincluding its responsa time.
W | ode |

s ™y

[COK] was not + \Wirnng defact + Checkthe setting and wiring ofinteligentinput.

tumed OFF within | " A

the contactor check [, Contactorresponss

M‘tl:l‘nE atstop. I defect J + Check the operation of contactorineluding its responsa time.

E112 Feedback option

connection error

Thiz iz an error related to feedback options.
For E112 (FE option connection error), see the P1-FB

users guide.
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[Checking the waming display

FA-01
Main speed command (Operator keypad) 4

Output Frequency

0.00 Hz

0.00 He
[0.00-60.00]

Opion

Indication (A) Main Operating status display

Indication (B) Warning status display

Mo. | Indication | Description

lzon showm while the following functions
are working. [dC-37]

= Under overoad limit.

= Undertorgue Emit.

B1 LIm - Under overcurrent suppression.

= Under overvoltage suppression.

= Under upperflowear Emit operation.

= Under jurnp frequency operafion.
= Under mimqum frequency Emit.

lzon showm while the following functions
are working. [$C-38]
= Cwerload advance nolice
B2 ALT = Mator thermal advancs notice
= Imearter thermnal advance notics
= Maotor overhest advance notice

Mo.

Indication

Description

lzon shown during retry standby or restart
B3 | RETRY | standby. [40-35]

A1

lon shown during normal retation
operafion. Some parameters cannot ba
changed while the inverter is running.

lcon shown during reverss rotation
operafion. Some parameters cannot ba
changed while the inverter is numning.

loon shown during ocutputting undar a
zerc-Hz command. It is also shown while
DB, FOC, SOM function is waorking. Some
parameters cannot be changed while the
inverter is rumning.

Al

TRIP

lzon shown when an emor coccumred and
the inverter is in trip state. Releasable
emars can be relessed by & reset
operstion.

= 18.3.1 Checking trip information

WARN

lzon shown when a sefting inconsistency
exisis,

Eliminste the inconsistency.

= 18.5.2 Checking setting
inconsisiencies

The inverter cannot be cperated evan

when the cperation command is entered.

[2C-+01

= The main power is under insufficient

wioltsge supphy.

B4 NRDY = The inverter is operating only with 24
power supplhy.

= Umder reset operafion.

= The inverter is OFF as the [REN]
terminal function is enabled.

lzon shown infan life advance notice

B5 FAN | cigie

lzon showen in on-board capaotor life
Ba C advance noiice state.

lzon showwn in fan life advance notice and
BY FiC on-hoard capacitor life adwance notice
state.

STOP

lzon shown while the inverter is forced

stop by the following functions althawgh

op=ration command is entersd.

= Anoperation command was enterad
under OHz frequency command.

= Operstion command was entered from
a source other tham the operation
keypad and the operation was stopped
with STOF key on the operation
keypad.

= The inwverter stops by instantansous
ponerer failure non-stop function.

RUUM lamp flashes during this.

AT

STOP |

L

Irverter is stopped because no operation
command is given.

The imverter cannot be operated if the stop
terminal functions swch as [R5] and [FRS]

or the STO funclion is O

{Motes)
= When &8: STOP (in red) is indicsted. ..

== If the walue shown in the indicefion (F): freguency
command is 0.00Hz, the frequency command is OHz.

Check whether a freguency command is entered or naot.

== For example, if tha operation was stopped with STOF
key while the inverter had besn operated with [FWW]
terminal, tum OFF the [FA] terminal and then O again

to restart the operation.

Ba& (Mone) | Astate other than those showe.

{Motes)

= Bi1:LIM and B2:ALT are indicated when the curent or
intermal voltage has increased. If an emor is generated,
re-examination of load or other factors is reguired.

= The sbove-mentioned indications are shown when the
cooling fan or capacitor on the board is determined to
have reached ifs product life.

= ¥ou can see the detailed warming by pressing UP key
on the three-lined monitor screen.
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= (STOP in red) appears. * See below.

Estimated cause(sjs Exemplar measures to be taken

RUMKkeyonthe || TS ™y
keypad was » Zheck that[FA-01] main speed
pressed. If LIM icon is lit, the command is below the minimum command is not set fo 0.00Hz-
" | [requency 8na e TONeWINg ressans are ConcRIvanis. = Check wheather the command i=
| . - - entarad from the command destination
[F‘||':'] terr:lnos;:lwas E:,:m command is entered but not fraquency indicated on the right of the main
urne . -
- F o destinati lection i ) speed command [FA-D1].
FEQUENZY CoMMENS SE=UNSlion SSIEEIONISWIENG. || | Check [A4101] main speed command
Operation command r destination.
was entered. i AN F.
o~ e ~,
[ After STOP keyon | | A '
kF._t],rpad is pl‘EE?d. = STOP key on th? aperation keypad was pressed . Cancelthe command enterad ta the
inverter doesn't when the operation cornmend had been entered from operation command destination
operate with RUM a source other than the operation keypad. ’
LA N AN J
I . Ny i
I ; = To start operation, tum off the
nwgﬂfgﬁﬁr; = The inverter stoppead by the instantaneous power command entered to the operation
P failure non-stop function [bA-30]. command destination and turm on
oocurmed. again
- A A : 4
* [WARN) appears. * See below.
Estimated cause{sie Exemplar measures to be aken
A satting was + Therz is aninconsistency in the parametersatting ' _F-tefert!:u 18'5.'2 :Ched-cmg E&tting
configurad. inconsistencies".
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* The LIM icon is shown on the display.

i, T

Output curent was
high, and [dC-37]
LIM was set to 01.

+ YWhen LIM is shown, the inverier is in the following

condifion(s).
* %ou can see the status of LIM by pressing UP key
on the three-lined monitor or on [dC-37].

Estimated cause{s i Exemplar measures to be taken

- [bA120] owercurrent suppression function was
enabled and the current increased due to the load
or other factors.

« Remowe the factor for the increased load.

{E.qQ., by cleaning a cloggad channel,
re-examining the load)

The current was increased by the high ratio of
mofor rotation during DC braking that was caused
by the seleciion of [DB] terminal or [AF101] DG
braking.

&
Reduce the DC breking force in [AF105] or
[AF108].

For stopping, set longer fime for [AF108]
D braking delay time at the time of the
stop.

For retry operation at the start, set longer
delay tima according to the factors.
[bb-28] [bb-28] [bb-21]

high, and [dC-37]
LIk wa= ==t to 02.

e

F
. [FA-10] sccelerstion time is too shork » Meke the acceleration ime longern
. [FA-10]
i A (B 122] averload limit function or similar function ||+ Femaove the factor for the increaz=d load.
was ensbled and the current increased due to the (E.g.. by cleaning a clogged channel,
Cutput current was load or other factors,

re-examining the lcad)

- [B84122) owerload limit function or similar function
was enabled and [FA-10] acceleration time was
too short

Make the acoeleration fime longerin
[Fa-10].

Error occurred
during daceleration.
[dC-37] LIM was
set to 03

N, 4l

[B4140] owervoltage suppression function wes
enabled and P-M voliage increasad due to
regenerative load or the like.

Remove the factor for the increased
regenarative load.

{E.q., by re-examining the state of the
miator being rotated by external force, and

= [bA122] owverload limit function or similar function
wias ensbled and [FA-12] decelerstion time was
too short.

« Make the deceleration time longer in

by re-examining the load) |

[Fa-12].

Error accurred
during sudden
acceleration.

= [bA140] overvoltage suppression function was
enabled and P-M voltage increased due fo

Remove the factor for the increased
regenerafive load.
{E.q., by re-examining the state of the

[dC-37] LIM was set| | regenerstive load or the like. rmiztor being rotated by external foroe, and
to O3, by re-examining the load)
i A [ 10] torque limit function or similar funciion was| . Remove the factor for the increased load.
enabled and the current increased due to the load {E.g., by cl=aning s clogged channel,
Cutput current was ar ather factors. re-examining the load)
high, and [dC-27] ; — - = - ;
LIM was s=f to 04 = [b8110] torque limit function or ji-:ll‘l'lﬂ.Ell function was | | Make the accelerafion tima longer in
enabled and [FA-10] acceleration time was too
[FA-10].
. short.

Error oocurred
during operation.
[dC-37] LIM was set
to 05.

= The normal limiting was performed according fo
the seftings of [bA102] upper limiter, [bA103] lower
limiter, and [A5101] and other jump frequencies.

Re-examine the settings of the uppenilowsr
limiter or jump frequencies if necessary.

.Em:lr oocumed
during operation.
[dC-37] LIM was set

= The frequency command st below the minimum

frequency [Hb130] has besn input.

to OB

Set the frequency command at the
minirum frequency or higher in [FA-01].
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* The ALT icon is shown on the display. * When ALT iz shown, the inverteris in the following
condition(s).
* You can see the status of ALT by pressing UP key
on the three-lined monitor or on [dC-38].

Estimated cause{si= Exemplar measures o be taken

Qutput cumentwas | |+ Tha cumentincreased due to bad orotherfactors, || Fb;m‘: 1:;’2 fs-grtnrfnc;?e h;a;lssed load.
high, and [dC-38] exceeding the overoad prewaming levels satin || {En-gﬁ-h 3'[’h Msz'j?';"g; clogged mi"'ﬂ';ﬁﬂ o
ALTwas =at to 01. [CE108] arthe similar parameter. similar function.
., s
Output cument was + The electronic thamal function of motor was + Remove the factorforthe increased load.
high, and [dC-28] activated due to increass in cumant and the load {E.g.. by clzaning a clogged channel)
.ﬂfT :nlas ==t to 02 exceedead the electronic thermalwaming level + Re-sxamine the slectric thermal zatting=in
’ {MTR) ==tin [CE-30]. [BC110] orthe simiar paramster.
Output cument was + The electronic thamnal function ofinverter was
high, and [dC-38] activated due to increasea in cumant and the load + Removes the factorforthe increased load.
A?TI tio 05 exceedad the electronic thermalwaming level {E.g.. by cleaning a clogged channeal)
was =2 : {CTL) =atin [CE-31].

* The RETRY icon is shown on the display. * When RETRY is shown, the inverter is in the
following condition(s].
* You can see the status of RETRY by pressing UP
key on the three-lined monitor or on [dC-39].

Estimated cause(s)e Exemplar measures to be taken

- %

« If the wait ima bacoms longer, the
g;?;tn\;ﬁggﬁd = The inverter is in the waiting mode after a trip retry following delay tims become shorer.
RETRY tio operation due to increased cument or P-MN wvolizge [hb'?ﬁ] [bh—?ﬂ] [bb-31] 5

was e fluctation. « |f this error is generated consecutively,
0. make the wait time longer. [bb-28] [bb-28]
. ) o [hk-21]
Cutput was turmed . lith it 4i b | h
CFF and [dC-36] - The inverter iz in the waiting mode before restart = wal tme hecomea ionger, e

- fallowing delay time become shorter.

RETRY was s=fto after power-off by [RS], [FRE], or [C5] terminal. [bb-26]
2.
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* The NRDY icon is shown on the display.

+ When NEDY is shown, the inverter iz in the
following condition{s).

+ You can see the status of NRDY by pressing UP
key on the three-lined monitor or on [dC-40].

Estimated cause|s)e Exemplar measures to be taken

RIF display was
honwm and [dC-40]

MREDY was set to
1.

= There was an ermor factor, which caused the

imwerter ta frip.

» Remove the error factor.
Consult this chapter.

he CTEL iconwas

howin and [dC-40]
MRDY was sat to
0z,

« The confrol power supply (RO, TO) has baen

input, wheress the main circuit power supply
R-2-T ha=sn't been input.

= Check the input of main circuit power
supply and examine the breaker, wiring,

The 24% icon was

= Check the input of main circuit power

=h d [dC-40 « Only 24Y has been input to the backup power
"$‘T and | ot o ] EU|:|I:r:-I:|' F+P- P PP supply and the contrel power supply, and
7 Was 5 - examine the bresker. wiring. and 5o on.
[dC-40] MRDY was « [RE]terminal is OM and the inverter is under reset | |« Check the wiring and operation state of
set to 03, operation. [RE] termimal.
lﬁﬁ[ﬂ“‘ﬂwm - The STO sircuitis tuned OFF or broken. - Check ST1/ST2 terminals.
dC-40) MRDY was | | Theinvereris checking the internal circuit, + IFthis error is not released, d‘l_e::k the
t o O5. operator keypad, options, ete. operator keypad for contact failure or other
+ Although [AA121] is set to 10 (Vector
control with sensor), the option P1-FB is
[dC-20] NRDY was | | . - B B . not attached.
st o OB, There is an inconsistency in the satting
= Referio 18.5.2 "Cheacking setting
inconsistencies”.

"

. = ; ; « Check the seifing and signsl operation of
dC-40] MRDY - Th fi ble i

mng? wes brae contral o Poron PIETERRTRE [AF130] brake control or the similar
dC-40] NRDY was | || [FFoo] terminal or [GS] terminal was turned ON. . Check the signal operation of input
to 02 - [FRS] or[CS] command was entered from the .
. communication. terminsl for [FRE] or [C5].
- P . The [REM] terminal has been assignad

- Operatio disn't thed.

SCATINROY perston commeans =t pem and is turned OFF.
was

set to 05

= Forcad sfop is being issued. (Deceleration stop

behaviory

+ STOPR key was pressed when commands
had been entered from a source other
than the operstion keypad.
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- Checking setting inconsistencies
+ Awarning was generated. You want to identify the * You need to take a measure according to the
cause and froubleshoot the warning. warning number and the type of warning. Refer fo
the table below.
* The induction motor (IM) control and synchronous
motor (permanent magnefic motor) (SM (PMM))
control can be swifched in [&4121].

Estimated cause|s ) Exemplar measures to be taken

' T AT ™
Wamning was {First Maz. frequency) < {first upper limiter) - Increase the Max. fraquency
generated - IM: [He105] < [bA102] [He125)Hd105].
102 Sk (PR [HA105] = [bA102] » Decrezse the upper limiter [BA102]
% F AN F N F
i R AT L
VWarning was (First Maz. frequency) = (first loweer limiter) « Increase the Max. frequency
generated - IM: [HE105] < [bA103] [He 125} Hd105].
103 S (PRIM): [Hd105] = [bA103] = Decrease the lower limiter [bA103].
L A L H
( i A Increase the Max freque A
\ilarning was (First Mazx. freqguency) < (first main speed command) Au=ney
: [Hb105)Hd105]
gen d- IM: [HB105] < [Ab11D] = Decrease the main speed command
108 SM (PRIM): [Hd105] = [AB110] [Ab110]
. AN F A . 4
i R R ™
\ilarning was (First Maz. frequency) < (first auziliary speed command) ) {&Eﬁfﬁﬁgﬁﬂﬂx fraquency
generatad - IM: [HB105] < [AA104] = Decrease the au-:-:iiary' speed
107 SM [PMA): [Hd108] = [4A104] command [AA104].
h, F AR AN 4
R R W
VWarning was (Second Max. frequency) < (second upper limiter) + Increase the Max. frequency
generated - Ii: [Hb205] < [oA202) [Hb205)[Hd205].
202 S0 [PMM): [Hd2058] < [bAZ0Z] » Decrease the upper limiter [bA202).
e, N, o o
i b ™ ™
Waming was (Second Max. frequency) = (second kower limiter) « Increasze the Max. frequency
generated - IM: [Hb205] = [bAZ203] [Ho105)[Hd 105].
203 SM [PMM): [Hd205] < [bAZ03] « Decrease the lower limiter [bA103].
* P AN F AN 4
- o ] y ~
Waming was {Second Max. frequency) < {(second main speed + Incresssa the Max. frequency
nerated - command) [HE205)Hd205].
g =08 I [Hb208] = [Ab210] = Decresse the main spesd command
: S Ab210].
\ )8 Sk (PMM): [Hd205] = [Ab210] A\ [ 0 y
[ \ (k=1 d Max fre 1= d auxili ed A I the Max. fra N
Warni econd Masx. freguency) < (second auxiliary spe « Increass the Max. frequency
il iy command) [Hb205}/Hd205]
ae 07 Ik [Ho205] <= [AA204] = Decrease the auxiliary speed
\ 4\ S0 [PMM): [Hd205] = [44204] A\ command [A4204). y
& - - w
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For a complete list of parameters and functions of the P1 Inverter, please see
the P1 Inverter manuals, guides, application notes, and videos found at Hitachi
Industrial Equipment and Solutions of America Website www.hitachi-iesa.com.

Please contact Hitachi Industrial Equipment & Solutions America, LLC for
questions or concerns.

Technical Support phone: 980-500-7141

Email: inverterinfo@hitachi-iesa.com

Web: http://www.hitachi-iesa.com/ac-drives-inverters
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