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GPD 515/G5 Simplified Startup Procedure

This procedure is a simplified step by step guide to installing, programming, and using the
GPD 515/G5 drive. It highlights several common installation configurations.

INSTALLATION

1. Be certain your input voltage source, motor and drive
nameplates are all marked either 230V, 460V, or 575/ 600V.

Other voltages can be used, but require additional programming.

CAUTION: Verify that the input voltage matches the drive’s

nameplate BEFORE applying power or severe damage will
result.

2. Mount drive on a vertical surface with adequate space for air
circulation (4.7” above and below, 1.2” on each side)
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3. Remove front cover, fit conduit to bottom plate, and connect power and ground wires as

shown.

CAUTION: BE CERTAIN YOU CONNECT INPUT POWER TO TERMINALS L1, L2,
AND L3 ONLY, OR SERIOUS DAMAGE WILL RESULT. CONNECT MOTOR TO

TERMINALS T1, T2, AND T3 ONLY.
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4. Replace cover and apply input power — digital operator shows “Frequency Ref

U1-01 = 0.00 Hz"; DRIVE, SEQ, REF & STOP LEDs are on. Press the LOCAL / REMOTE
button. The SEQ & REF LEDs should go off and the FWD LED should go on. Push the
JOG key noting direction of motor rotation. If it is incorrect, remove power, wait for charge
light to go out, then switch wires between terminals T1 and T2. Replace the front cover and

apply input power.



5. Digital Operator — Parameters that start with an “A” (example A1-03) are found under
the “Initialize” menu. Parameters that start with “b thru L” (example b1-01) are found

under the “Programming” menu.

Before the drive will accept a RUN command, the

DRIVE LED must be on. Press the MENU key, then the DATA / ENTER key to turn the
DRIVE LED on. For more specific information on the digital operator, see Section 4.

6. Choose a configuration from Table 1 below. Each example listed below contains a
control wiring diagram, operation explanation, and all necessary programming. The
drive can be controlled in many more ways than is described in these examples.

Table 1: Drive Configuration Examples

Sequence* Reference* Example
Source Source Description Page
(Run / Stop) (Motor Speed)
Digital Operator | Digital Operator | This method requires no control wiring connections to the | Example 1
drive. It is most often used during startup of the drive. (Page iii)
2-wire Digital Operator | With this method, the drive can be started and stopped Example 2
using an external (remote) signal. (Page iv)
3-wire Digital Operator | This method is the same as Example 2 above, but uses Example 3
pushbuttons instead. (Page v)
2-wire 4-20 mA This method is the same as Example 2, but the reference | Example 4
comes from a remote 4 — 20 mA source such as a PLC. (Page vi)
3-wire Remote Speed | This method is similar to Example 3, but utilizes a remote | Example 5
Potentiometer | mounted speed control potentiometer. (Page vii)
0-10vDC This method is similar to 2, but allows switching between
2-wire with several an analog reference and three digital preset references. Example 6
digital presets (Page viii)

* For a more detailed explanation of sequence and reference, consult Page ix of this document.

7. Control Terminal Wiring — Remove power and wait for the charge light to go out before
making control terminal connections. Control wiring should be sized 16 to 20 AWG.
Control wiring should be shielded, with
the shield wire connected to terminal

12(G), and the other end of the shield left
open. As shown at right, the control
terminals are arranged in two rows. The
bottom row contains terminals 1 thru 8
and 21 thru 23. The top row contains
terminals 11 thru 17, 25 thru 27 & 33.
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8. Control Method — This document assumes that the drive will be left in the open loop
vector control method. For a further explanation of control method or to change the
control method, consult Section 2.2.

9. Auto-Tuning automatically programs drive parameters in order to best match the drive
to the motor. This procedure is not required, but should be done when more accurate
speed regulation is needed. Consult Section 2.2a or 2.2b for details.




Example 1: Sequence & Reference From The Digital Operator
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When the drive is set up with the sequence and the reference coming from the digital operator, it is in “Local”
control. Local control is often used during startup to verify motor operation, rotation, etc. The drive can be
temporarily placed in “Local” control simply by pressing the LOCAL / REMOTE key. When the drive is in
“Local” control, the SEQ and REF LEDs are off. If power is removed and then restored, the drive will come up
in the “Remote” mode (SEQ and REF LEDs are on).

The drive can be programmed so that even if power is lost, the drive will come up in the local mode (see Table
2 below).

OPERATION:

e The frequency reference is programmed into parameter U1-01 (See Table 2 for details).

e The drive can be started by pressing the RUN key on the digital operator.

e The drive can be stopped by pressing the STOP key on the digital operator.

e The direction of the motor can be changed regardless of motor speed by pressing the FWD / REV key.

e Pressing the JOG key when the drive is stopped will cause the motor to run at the jog frequency reference

(d1-09).

Table 2: Programming required for “Local” mode

Parameter Display Text Value | Description
b1-01 Reference Source 0 Sets the frequency reference to come from the digital operator.
Operator
b1-02 Run Source 0 Sets the sequence to come from the digital operator.
Operator
E2-01 Motor Rated FLA User | Sets the motor full load amps.
E2-01= XXX A Set
U1-01 Frequency Ref User | Sets the desired frequency reference. Settable by pressing
U1-01= XX. XX HZ Set | MENU, DATA/ENTER, then DATA / ENTER, again. Use the
arrow keys to set the desired value then press DATA /| ENTER.

NOTE: Programming steps listed above assume no prior adjustments to the drive have been made.




Example 2: Remote Sequence (2-Wire) & Local Reference (Digital

Operator)
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This configuration is used when the sequence comes from a remote source, such as arelay or a PLC. It can
also be used with a maintained switch when it is desirable to have the drive restart on restoration of power. It
should not be used where safety of attending personnel might be threatened by a restart.

OPERATION:

e The frequency reference is programmed into parameter U1-01 (See Table 3 for details).

e Close (K1) to Run Forward at frequency set in U1-01.

e Close (K2) to Run Reverse at frequency set in U1-01.

o If both (K1) & (K2) are closed, the drive stops and displays the error message: “EF External Fault.”

e Ifthe LOCAL / REMOTE key is pressed, the drive will behave the same as illustrated in Example 1.

Table 3: Programming Required For Remote 2-wire Sequence & Local Reference

Parameter Display Text Value | Description
This parameter can be found under the “Initialize” menu.
A1-03 Init Parameters CAUTION: Setting this value will reset all parameters to their
No Initialize 2220 | original factory settings (all previous adjustments will be lost)
When the drive completes the reset, this parameter returns to 0
— “No Initialize”.
b1-01 Reference Source 0 Sets the frequency reference to come from the digital operator.
Operator Display will read “Reference Source Operator”
E2-01 Motor Rated FLA User | Sets the motor full load amps.
E2-01= X.XXA Set
U1-01 Frequency Ref User | Sets the desired frequency reference. Settable by pressing
U1-01= XX.XX HZ Set | MENU, DATA/ENTER, then DATA/ ENTER, again. Use the
arrow keys to set the desired value, then press DATA / ENTER.

NOTE: After the above adjustments have been made, the DRIVE, SEQ and STOP LEDs will be illuminated.




Example 3: Remote Sequence (3-Wire) & Local Reference (Digital

Operator)
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This configuration is best when a person rather than an external controller (PLC, relay, etc.) controls the drive.

OPERATION:

frequency setting in U1-01.

The frequency reference is programmed into parameter U1-01 (See Table 4 for details).

Close pushbutton (PB1) momentarily while pushbutton (PB2) is closed, and the drive will run at the
Pushbutton (PB1) does NOT need to be maintained.

Open pushbutton (PB2) at any time and the drive will stop.

If switch (SW1) is open, the drive will run in the forward direction. If switch (SW1) is closed, the drive will

run in the reverse direction. Switch (SW1) can be operated with the drive running at any speed.

If the LOCAL /| REMOTE key is pressed, the drive will behave the same as illustrated in Example 1.

Table 4: Programming Required For Remote 3-wire Sequence & Local Reference

Parameter Display Text Value | Description
This parameter can be found under the “Initialize” menu.
A1-03 Init Parameters CAUTION: Setting this value will reset all parameters to their
No Initialize 3330 | original factory settings (all previous adjustments will be lost)
When the drive completes the reset, this parameter returns to 0
— “No Initialize”.
b1-01 Reference Source 0 Sets the frequency reference to come from the digital operator.
Operator Display will read “Reference Source, Operator”
E2-01 Motor Rated FLA User | Sets the motor full load amps.
E2-01= X.XXA Set
U1-01 Frequency Ref User | Sets the desired frequency reference. Settable by pressing
U1-01= XX. XX HZ Set | MENU, DATA/ENTER, then DATA / ENTER, again. Use the
arrow keys to set the desired value then press DATA / ENTER.

NOTE: After the above adjustments have been made, the DRIVE, FWD, SEQ and STOP LEDs will be

illuminated.




Example 4: Remote Sequence (2-Wire) & Remote Reference
(4 — 20 mA)
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This configuration is used when the start & stop signals and the frequency reference come from a remote
source, such as a PLC. It can also be used with a maintained switch when it is desirable to have the drive
restart on restoration of power. It should not be used where safety of attending personnel might be threatened
by a restart.

OPERATION:
e Close (K1) to Run Forward.

e Close (K2) to Run Reverse.
e If both (K1) & (K2) are closed, the drive stops and displays the error message: “EF External Fault”.

e Frequency reference is proportional to the signal level at Terminal 14. 4mA =0 Hz, 12mA =30 Hz, &
20mA =60 Hz.

e [fthe LOCAL / REMOTE key is pressed, the drive will behave the same as illustrated in Example 1.

Table 5: Programming Required For Remote 2-wire Sequence & Remote (4-20 mA) Reference

Parameter Display Text Value | Description
This parameter can be found under the “Initialize” menu.
A1-03 Init Parameters 2220 | CAUTION: Setting this value will reset all parameters to their
No Initialize original factory settings (all previous adjustments will be lost)

When the drive completes the reset, this parameter returns to 0
— “No Initialize’.

E2-01 Motor Rated FLA User | Sets the motor full load amps.
E2-01= XXXA Set

NOTE: After the above adjustments have been made, the DRIVE, SEQ, REF and STOP LEDs will be
illuminated.
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Example 5: Remote Sequence (3-Wire) & Manual Reference
(Speed Potentiometer)
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This configuration is best when a person rather than an external controller (PLC, relay, etc.) controls the drive.
Both potentiometers (R1) & (R2) should have a resistance value between 20002 and 30002 and be rated for
at least 1 Watt. The trim pot is optional, but without it the manual speed pot will output 10V (60 Hz) at just two-
thirds of its rotation. A short jumper wire needs to be installed between terminals 6 & 11. This jumper wire
forces the frequency reference to come from the analog value on terminal 16.

OPERATION:

e Close pushbutton (PB1) momentarily while pushbutton (PB2) is closed and the drive will start.
Pushbutton (PB1) does NOT need to be maintained.

e Open pushbutton (PB2) at any time and the drive will stop.

e If switch (SW1) is open, the drive will run in the forward direction. If switch (SW1) is closed, the drive runs
in the reverse direction. Switch (SW1) can be operated with the drive running at any speed.

e Frequency reference is proportional to the signal level at Terminal 16. 0V =0 Hz, 5V = 30 Hz, & 10V = 60
Hz.

e Ifthe LOCAL / REMOTE key is pressed, the run & stop commands will change over to the digital
operator, but the frequency reference will still come from manual speed pot. The jumper installed
between terminals 6 and 11 forces the reference to come from terminal 16 regardless of the Local /
Remote setting.

Table 6: Programming Required For Remote 3-wire Sequence & Manual (Speed Pot) Reference

Parameter Display Text Value | Description
This parameter can be found under the “Initialize” menu.
A1-03 Init Parameters 3330 | CAUTION: Setting this value will reset all parameters to their
No Initialize original factory settings (all previous adjustments will be lost)

When the drive completes the reset, this parameter returns to 0
— “No Initialize”.

E2-01 Motor Rated FLA User | Sets the motor full load amps.
E2-01= XXXA Set

NOTE: After the above adjustments have been made, the DRIVE, FWD, SEQ, REF, and STOP LEDs will be
iluminated.

After the jumper wire and potentiometers are installed and the programming is complete, the trim pot needs to
be calibrated. Press MENU, then DATA / ENTER, and verify that the SEQ and REF LEDs are illuminated.
Turn the Manual Speed Pot (R1) all the way up. Adjust the trim pot (R2) so that the “Frequency Reference”
display is just flickering between 59.99 Hz and 60.00 Hz. This completes the trim pot calibration.
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Example 6: Remote Sequence (2-Wire) & Remote Reference
(0 — 10 VDC) and three digital preset speeds
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This configuration is used when the start & stop signals and the frequency reference come from a remote
source such as a PLC. It can also be used with a maintained switch when it is desirable to have the drive
restart on restoration of power. It should not be used where safety of attending personnel might be threatened
by a restart. Two digital speeds and a Jog speed can be selected using switches (SW1) thru (SW3).

OPERATION:
Close (K1

e o o o

) to Run Forward.

Close (K2) to Run Reverse.
If both (K1) & (K2) are closed, the drive stops and displays the error message: “EF External Fault.”
Frequency reference is determined by the status of switches (SW1), (SW2) and (SW3).

If the LOCAL / REMOTE key is pressed, the drive will behave the same as illustrated in Example 1.

(SW1) Status | (SW2) Status | (SW3) Status | Reference Source
Open Open Open Analog value on terminal 13
Open Closed Open Digital value stored in parameter d1-03
Closed Closed Open Digital value stored in parameter d1-04
Don’t Care Don’t Care Closed Digital value (JOG Reference) stored in parameter d1-09

Table 6: Programming Required For Remote 2-wire Sequence & Multiple References

Parameter Display Text Value | Description
This parameter can be found under the “Initialize” menu.
A1-03 Init Parameters 2220 | CAUTION: Setting this value will reset all parameters to their
No Initialize original factory settings (all previous adjustments will be lost)
When the drive completes the reset, this parameter returns to 0
— “No Initialize”.
E2-01 Motor Rated FLA User | Sets the motor full load amps.
E2-01= X.XXA Set
d1-03 Reference 3 User | Sets the frequency reference when switch (SW1) is open and
d1-03= X. XX HZ Set | switch (SW2) is closed.
d1-04 Reference 4 User | Sets the frequency reference when switches (SW1) & (SW2) are
d1-04= X. XX HZ Set | closed.
d1-09 Jog Reference User | Sets the frequency reference when switch (SW3) is closed. The
d1-09 = X. XX HZ Set | JOG frequency reference input overrides all other frequency
references. The position of (SW1) and (SW2) are irrelevant.

NOTE: After the above adjustments have been made, the DRIVE, SEQ, REF, and STOP LEDs will be

illuminated.
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Definitions

Sequence - refers to how the drive is started, stopped, and told which direction to run. When the
sequence comes from the digital operator (local), the drive is started and stopped using the “RUN”
and “STOP” keys on the digital operator, and direction is given via the “FWD/REV” key. Sequence
can also come from the drive’s control terminals (remote) using either two-wire or three—wire control.
The sequence inputs to the drive do NOT require any outside voltages to activate them.
Instead, contact closures (either from switches, relay contacts or open collector circuits) activate the
sequence inputs.

Two-wire sequence — utilizes a “maintained” switch or relay contact. Itis used on
applications where it is desirable to have the drive restart on restoration of power. It should
not be used where safety of attending personnel might be threatened by a restart. This
method is generally restricted to unattended fans & pumps, or where another controller is
entrusted with the decision to restart. Direction is controlled by maintaining either a forward
run or a reverse run command.

Three-wire sequence — utilizes “momentary” buttons or switches. This control scheme
emulates the traditional 3-wire motor starter control. A momentary closure of a normally
open run switch latches the drive in the RUN mode (STOP |

switch must be closed or the drive will not accept the START[1 }—o0 otart
momentary RUN command). A momentary opening of the
normally closed STOP switch unlatches RUN mode bringing
the drive to a stop. The three-wire sequence is used where it
would be dangerous for the drive to restart after a power
outage. This method requires an intentional restart, as the iE
RUN command is unlatched immediately on loss of power.
Direction is determined by another maintained contact
closure (closed = reverse).

STOP [2}+—0 | ot |

3-Wire Sequence

Reference - The frequency reference tells the drive how fast to run the motor. There are several
source options for the frequency reference. First, the frequency reference can come from the digital
operator (local). Simply put, the motor speed can be entered into the keypad. Second, the
frequency reference can come from an analog signal (remote), such as 0 to 10 Volts DC. When 0
Volts is applied to the drive, the drive runs at zero speed. When 10V is applied to the drive, it will
run at full speed. Apply anything in between and the drive will run at that corresponding frequency
(2.5VDC = 25% speed = 15 Hz). If the drive is commanded to run but doesn’t, and the RUN LED
comes on and the STOP LED flashes, the frequency reference is below the minimum frequency.
Increase the frequency reference to run the drive.

Local Control — is when the sequence and/or reference comes from the digital operator. If the
reference is supposed to come from the digital operator, the REF LED will be off. If the start/stop
(sequence) is supposed to come from the digital operator, the SEQ LED will be off.

Remote Control — is when the sequence and/or reference comes from the control terminals. If the
reference source is supposed to come from terminals 13 or 14, the REF LED will be on. If the
start/stop (sequence) is supposed to come from the terminals (2-wire or 3-wire control) the SEQ
LED will be on.
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QUICK REFERENCE FOR GPD 515/G5 PARAMETERS (FACTORY SET)

PARAMETER| FACTORY | USER | PARA. PARAMETER| FACTORY | USER | PARA. PARAMETER| FACTORY | USER | PARA.
NUMBER (7) SETTING SETTING REF. NUMBER (7) SETTING SETTING REF. NUMBER (7)| SETTING SETTING REF.
A1-00 0 2.3 C1-07 10.0 5.2 230V,
A1-01 2 5.4 C1-08 10.0 5.2 E1-01 | 460V or 5.48
A1-02 2 2.2 C1-09 10.0 5.2 575V (5)
A1-03 0 5.37 C1-10 1 5.2 E1-02 0 5.41
A1-04 0000 p. A1-1 C1-11 0.00 5.2 E1-03 F 5.47
A2-01 C2-01 0.20 5.3 E1-04 60.0 5.48
thru 1) (1) (1) C2-02 0.20 5.3 230.0V,
A2-32 C2-03 0.20 5.3 E1-05 | 460.0V ;)r) 5.48
. 5
— - — C2-04 0.00 5.3 575.0V
b1-02 1 595 A C3-01 1.0 (6) 5.38 E1-06 60.0 5.48
b1-03 0 540 C3-02 | 200 (6) 5.38 E1-07 3.0 (6) 5.48
od 5 S A2 gg-gi 280 g.gg E1-08 (@) (6) 5.48
1- - : E1-09 0.5 (6) 5.48
b1-05 0 5.50 C3-05 0 5.38
1- . - : E1-10 (@) (6) 5.48
01-06 1 p. A1-2 C3-06 0 5.38
b1-07 0 p. A1-2 : E1-11 0.0 5.48
b1-08 0 5.26 C4-01 1.00 5.42 E1-12 0.0 5.48
501 05 510 C4-02 20 (6) 5.42 E1-13 0.0 548
C4-03 0.0 5.42
b2-02 50 5.10 E2-01 (5) 5.41
C4-04 0.0 5.42
b2-03 0.00 5.10 Caoe 10 5 4 E2-02 (5) 2.4
b2-04 0.00 5.10 : E2-03 (5) 2.4
b2-08 0 5.10B C5-01 20.00 (6) 5.7 E2-04 4 54
C5-02 | 0.500 (6) 5.7 :
b3-01 0 (6) 5.32D E2-05 (5) 2.4
b3-02 100 5.32D 85-03 go-gg (g) 5.7 E2-06 (5) 2.4
] 5-04 5 5.7
b3-03 2.0 532D oo 5.0( ) o 18 E2-07 050 (5) o4
b4-01 0.0 532 E E2-08 | 0.75 (5) 2.4
b4-02 0.0 532 E C5-06 0.004 5.7 E2-09 0.0 (5) 2.4
b5-01 0 5.36 82:8; 400% 5A.Z-8 E2-10 |(See Note 3) p- A1-13
b5-02 1.00 5.36 oo o0 & p'5 . E3-01 2 5.45.1
b5-03 1.0 536 ] 0® ' E4-01 60.0 | 230.0V, | 5.45.1
C6-02 | 10.0 (5) 5.8
b5-04 100.0 5.36 603 0 (5) og E4-02 460.0V or| 5.45.1
b5-05 0.00 5.36 =T 1 . '23 E4-03 60.0 |575.0V (5)| 5.45.1
b5-06 | 1000 5.36 Croo 100 & o3 E4-04 | 3.0(6) 5.45.1
b5-07 0.0 5.36 E4-05 (@) (6) 5.45.1
b5-08 0.00 5.36 C8-08 1.00 5.6 E4-06 0.5 (6) 5.45.1
b5-09 0 5.36D gg-gg 520 SA? 0 E4-07 () (6) 5.45.1
b5-10 1.0 5.36D : E— E5-01 ®) 5.45.1
p5-11 0 5.36D d1-01 0.0 5.25B E5-02 ®) 5.45.1
bs-12 0 5.36E d1-02 0.0 5258 E5-03 (5) 5.45.1
b5-13 0 5.36E d1-03 0.0 5.25 B
b5-14 1.0 5.36E E5-04 4 5.45.1
d1-04 0.0 5.25B E5-05 (5) 5.45.1
b6-01 0.0 5.14 d1-05 0.0 5.25B E5-06 (5) 5.45.1
Eg-gg 8'8 2']3 d1-08 0.0 5258 F1-01 1024 515 A
b6-04 0.0 514 d1-07 0.0 5258 F1-02 1 515B
d1-08 0.0 5.25B F1-03 b 15 O
EZ'SQ 00605 212 d1-09 60 5258 F1-04 3 5.15D
- : : d2-01 100.0 5.22 F1'05 0 515 E
b8-01 80 5.16A d2-02 0.0 5.0 h '
b8-02 0.0 5.16A S F1-06 1 ()
b8-03 0 5.16B d3‘°; 0.0 2.9 F1-07 0 515F
b8-04 Note 2 5.16B dg_gs 8-8 g-g F1-08 115 5.15C
b8-05 Note 2 5.16B - - - F1-09 . A
b9-01 5 5.49 ds-04 1.0 59 F1-10 : (1)0(6) 2 1: g
i ' d4-01 0 5.21 i :
b9-02 10 5.49 F1-11 . .
d4-02 10 5.32 H - 005 : ::g
oo %0 o2 d5-01 0 5.43 F1-13 0 515G
- - d5-02 0 5.43 F1-14 2.0 5.15B
C1-03 10.0 5.2 4503 ] 543
. : F2-01 0 (9)
1-04 10.0 5.2 d5-04 0 5.43
C1-05 10.0 5.2 d5-05 10 5.43 Feot 0 (19
C1-06 10.0 5.2 d5-06 0 5.43
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QUICK REFERENCE FOR GPD 515/G5 PARAMETERS (FACTORY SET)

PARAMETER| FACTORY USER PARA. PARAMETER| FACTORY USER PARA. PARAMETER| FACTORY USER PARA.
NUMBER (7)| SETTING | SETTING REF. NUMBER (7)| SETTING | SETTING REF. NUMBER (7)| SETTING | SETTING REF.
F4-01 2 (11) H4-01 2 5.31 L6-04 0 5.44
F4-02 1.00 (11) H4-02 1.00 5.31 L6-05 150 5.44
F4-03 3 (11) H4-03 0.0 5.31 L6-06 0.1 5.44
F4-04 0.50 (11) H4-04 3 5.31 L7-01 200 5.45
F4-05 0.0 (11) H4-05 0.50 5.31 L7-02 200 5.45
F4-06 0.0 (11) H4-06 0.0 531 L7-03 200 5.45
F5-01 0 (12) H4-07 0 5.31 L7-04 200 5.45
F5-02 1 12
(12) H5-01 1F 5.28 L8-01 0 5.27
F6-01 0 (13) H5-02 3 508 L8-02 (5) 5.27
F7-01 1 (14) H5-03 0 5.28 L8-03 3 .27
F8-01 1 p. A1-17 H5-04 3 5.28 L8-05 0 5.34
H5-05 1 5.28 L8-07 1 5.35
F9-01 0 p. A1-17 L8-10 1 5.97
F9-02 0 p. A1-17 L1-01 1 5.41 L8-17 1 5.07
F9-03 1 p- A1-17 L1-02 8.0 5.41 L8-19 0 5.07
F9-04 0 p- A1-17 L2-01 0 5.29
F9-05 1 p. A1-17 L2-02 0.7 (5) 5.29 81:8; ? 212
F9-06 1 p- A1-17 L2-03 0.5 (5) 532D '
. . 01-03 0 5.11
H1-01 24 5.32 L2-04 (5) 190, 5.29 01-04 0 511
H1-02 14 5.32 L2-05 190 380,0r | 5.29 01-05 0 511
H1-03 3(0) (3) 5.32 L2-06 0.0 546 (5) |p. A1-21 501 » 5'26
02- .
H1-04 4 (3) (3 5.32 L3-01 1 5.39 02-02 1 5.96
H1-05 6(4) (3) 5.32 L3-02 150 5.39 02-03 0 5:46
H1-06 8(6) (3) 5.32 L3-03 50 5.39 >ou 5 AT
H2-01 0 5.33 L3-04 1 5.39 22_05 (0) p'5_26
H2-02 1 5.33 L3-05 1 5.39 02-06 1 5.26
H2-03 2 5.33 L3-06 160 5.39
2-07 00000 5.26
H3-01 0 5.19 L4-01 0.0 5.33 82-08 0 5.26
H3-02 100.0 5.18 L4-02 2.0 5.33 02-09 1 p. A1-26
H3-03 0.0 5.18 L4-03 0.0 5.33 U101
H3-04 0 5.19 L4-04 2.0 5.33 thru () — (4)
H3-05 0 5.30 L4-05 0 5.20 U1-34
H3-06 100.0 5.18 501 o 55 Uo01
:2'82 oéo g-}g L5-02 0 55 thru “ — @
- : u2-14
H3-09 1F 5.30 L6-01 0 5.44 U301
H3-10 | 1000 5.18 P oy o thru ) — @
H3-11 0.0 5.18 . : u3-08
H3-12 0.00 p. A1-19
(1) To establish a custom User Access Level, refer to paragraph 5.4.
(2) Initial value is related to V/f curve selected by E1-03 setting.
(3) Settings in parentheses reflect 3-wire control initialization values.
(4) Monitor displays ( UX-XX ) are display or output selections, rather than parameter setup; therefore, user setting is not
possible.
(5) Factory setting depends on drive rating. See Table A3-1.
(6) Factory setting depends on Control Method ( A1-02 ).
(7) Not all parameters are accessible in all Access Levels ( A1-01 ) and Control Methods ( A1-02 ); see Section 5.
(8) Only effective with PG-D2 or PG-B2 option card; see instruction sheet 2Y25-396.
(9) Only effective with Al-14B or Al-14U option card; see instruction sheet 2Y25-296 or -295.
(10) Only effective with DI-08 or DI-16H2 option card; see instruction sheet 2Y25-294 or -400.

(11) Only effective with AO-08, AO-12 or AO-12B2 option card; see instruction sheet 2Y25-297 or -438.
(12) Only effective with DO-02C option card; see instruction sheet 2Y25-402.

(13) Only effective with DO-08 option card; see instruction sheet 2Y25-350.

(14) Only effective with PO-36F option card; see instruction sheet 2Y25-298.
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Current Ratings & Horsepower Range

NEW DRIVE OLD DRIVE
RATED CURRENT NOMINAL HORSEPOWER MODEL NO. MODEL NO.
INPUT RATING (AMPS) (150% OL) CIMR-G5M GPD515C-
3.2 0.75 20P41F A003
6 1&1.5 20P71F A006
8 2 21P51F A008
11 3 22P21F A011
17.5 5 23P71F A017
2 25 7.5 25P51F A025
3 33 10 27P51F A033
0 49 15 20111F A049
Y 64 20 20151F A064
80 25 & 30 20181F A080
96 30 20221F A096
130 40 & 50 20300F A130
160 60 20370F A160
224 75 20550F A224
300 100 20750F A300
1.8 0.75 40P41F B0O1
3.4 18&2 40P71F B003
48 3 41P51F B004
8 5 43P71F B008
11 75 44P01F BO11
14 10 45P51F BO14
21 15 47P51F B021
27 20 40111F B027
4 34 25 40151F B034
6 41 30 40181F B041
0 52 40 40221F B052
Y 65 50 40301F B065
80 60 40371F B08O
96 75 40451F B096
128 100 40551F B128
165 125 40750F B165
224 150 41100F B224
302 200 & 250 41600F B302
340 300 41850F B340
450 350 42200F B450
605 400 & 500 43000F B605
35 2 51P51F €003
4.1 3 52P21F C004
6.3 5 53P71F C006
9.8 7.5 55P51F C010
125 10 57P51F Co12
6 17 15 50111F Co17
0 22 20 50151F C022
0 27 25 50181F co27
Y 32 30 50221F C032
41 40 50301F C041
52 50 50371F C052
62 60 50451F C062
77 75 50551F co77
99 100 50751F C099
130 125 50900F C130
172 150 51100F C172
200 200 51600F C200
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A
WARNING

Do not touch circuit components until main input power has been turned off and
“CHARGE” lamp is extinguished. The capacitors are still charged and can be quite
dangerous.

Do not connect or disconnect wires and connectors while power is applied to the

circuit.
| CAUTION |

Know your application before using either Initialization function of A1-03 . This
parameter must be set to " 0 " for Drive mode operation.

"1110 " = User Default Parameter Initialization

" 2220 " = Factory 2-Wire Control Initialization (Maintained RUN Contact)

" 3330 " = Factory 3-Wire Control Initialization (Momentary START/STOP

Contact)

Entering any Initialization code resets all parameters, and automatically returns
A1-03 settingto " 0". If the GPD 515 is connected for 3-Wire control and this param-
eter is set to " 2220 " (2-Wire Control Initialization), the motor may run in reverse
direction WITHOUT A RUN COMMAND APPLIED. Equipment damage or personal

injury may resulit.
| CAUTION |

When drive is programmed for auto-restart (L5-02 =" 1 " thru " 10 "), the motor may
restart unexpectedly — personal injury may result.

Data subject to change without notice.
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IMPORTANT

Wiring should be performed only by qualified personnel.

Always ground the drive using ground terminal (). See paragraph 1.4.3, "Grounding".
Verify that the rated voltage of the drive matches the voltage of the incoming power.
Never connect main circuit output terminals T1, T2, and T3 to AC main circuit power supply.
All parameters have been factory set. Do not change their settings unnecessarily.

Do not perform a “HIPOT” or withstand voltage test on any part of the drive. Equipment
uses semi-conductors and is vulnerable to high voltage.

The Control PCB employs CMOS ICs which are easily damaged by static electricity. Use prop-
er electrostatic discharge (ESD) procedures when handling the Control PCB.

Any modification of the product by the user is not the responsibility of Yaskawa, and will
void the warranty.
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Technical Training

It is important that users of our products have a
totally satisfying ownership experience.

Training is one of the most effective ways to ensure
that satisfaction. Because of this conviction,
Yaskawa Electric has operated a full-time professional
training department since 1965.

Our trainers are full-time instructors, with a

wealth of “real-life” product experience gained
through field service at customer facilities. This
experience, combined with backgrounds in engineer-
ing and education, has earned national recognition
for our technical training programs.

Courses are conducted at the headquarters training
facility, in selected cities, and at customer sites.
Courses are available to cover all the issues of
concern to product users: application, theory of
operation, troubleshooting and repair, adjustment
and startup, operation, programming, network communication, and optimizing the functions of Yaskawa drives.

We work hard to make all of our products user-friendly, and our owner manuals easy to use.

In spite of that, the simple fact is that you will learn better and faster in a class environment combined with hands-on practice,
than by self-teaching when under the stress of a maintenance or operations problem.

On-Site Training and Customized Courses

Training courses are also provided at the user’s site. Gourse content can be customized to the specific installation and applica-
tion if requested. For further information about on-site training and courses specific to your installation and application, visit our
website at www.drives.com.

Please send training information on:

Name

Position/Title

Company

Address

City State Zip

Phone

Fax

Representative (if known):

FAX this completed form to (847) 887-7185

jesiuysal
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Section 1. RECEIVING AND INSTALLATION

| 1.1 GENERAL

The GPD 515/G5, hereafter referred to as the drive, is a general purpose sine-coded pulse
width modulated AC motor drive which generates an adjustable voltage/frequency three
phase output for complete speed control of most conventional squirrel cage induction
motors. Automatic stall prevention and voltage boost prevents nuisance tripping during load
or line side transient conditions. The drive will not induce any voltage line notching distortion
back to the utility line and maintains a displacement power factor of not less than 0.98
throughout its speed range.

When properly installed, operated and maintained, the drive will provide a lifetime of
service. It is mandatory that the person who operates, inspects, or maintains this
equipment thoroughly read and understand this manual before proceeding.

This manual primarily describes the GPD 515/G5, but contains basic information for the
operator control station as well. This manual is equally applicable to drives labelled
GPD 515 or G5.

| 1.2 RECEIVING

The drive is thoroughly tested at the factory. After unpacking, verify the part numbers
with the purchase order (invoice). Any damages or shortages evident when the equipment
is received must be reported immediately to the commercial carrier who transported the
equipment. Assistance, if required, is available from your sales representative.

If the drive will be stored after receiving, keep it in its original packaging and store
according to storage temperature specifications in Appendix 2.

| 1.3 PHYSICAL INSTALLATION

Location of the drive is important to achieve proper performance and normal operating life.
The unit should be installed in an area where it will be protected from:

* Direct sunlight, rain or moisture.
* Corrosive gases or liquids.
e Vibration, airborne dust or metallic particles.

When preparing to mount the drive, lift it by its base, never by the front cover. For
effective cooling as well as proper maintenance, the drive must be installed on a flat, non-
flammable vertical surface (wall or panel) using four mounting screws. There MUST be a
MINIMUM 4.7 in. clearance above and below the drive to allow air flow over the heat sink
fins. A minimum 1.2 in. clearance is required on each side on the drive.

A GPD 515/G5 in a free-standing floor-mount cabinet must be positioned with enough
clear-ance for opening the door of the cabinet; this will ensure sufficient air space for
cooling. Make sure air entering the drive is below 113°F (45°C) (for protected chassis
drives), or below 104°F (40°C) (for NEMA 1 drives), by adding a fan or other cooling
device, if needed. See environmental specifications in Appendix 2.
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| 1.4 ELECTRICAL INSTALLATION

All basic interconnections (using the Digital Operator) are shown in Figures 1-3 and 1-4.

1.4.1 Main Circuit Input/Output

Complete wire interconnections according to Table 1-2, Figure 1-3 and Figure 1-4. Be sure to
observe the following:

* Use 600V vinyl-sheathed wire or equivalent. Wire size and type should be determined by local
electrical codes.

* Avoid routing power wiring near equipment sensitive to electrical noise.

¢ Avoid running input and output wiring in the same conduit.

e NEVER connect AC main power to output terminals T1(U), T2(V), and T3(W).

e NEVER allow wire leads to contact metal surfaces. Short-circuit may result.

* NEVER connect power factor correction capacitors to the drive output. Consult
Yaskawa when connecting noise filters to the drive output.

* WIRE SIZING MUST BE SUITABLE FOR CLASS | CIRCUITS.

* When connecting motor to drive’s output terminals, include a separate ground wire. Attach ground
wire solidly to motor frame and to drive’s ground terminal. ==

* When using armored or shielded cable for connection between drive and motor, solidly connect
armor or shield to motor frame, and to drive’s ground terminal. =

* Motor lead length should NOT EXCEED 164 feet (50 meters), and motor wiring should be run in
a separate conduit from other power wiring. If lead length must exceed this distance, reduce
carrier frequency (see paragraph 5.8) and consult factory for proper installation procedures.

* Use UL listed closed loop connectors or CSA certified ring connectors sized for the selected wire
gauge. Install connectors using the correct crimp tool recommended by the connector

manufacturer.
WIRE SIZE TERMINAL CLOSED-LOOP CLAMPING TORQUE
ANG  mm2 SCREW CONNECTOR STEEL COPPER

Ib-in N-m Ib-in N-m
20 05 VER 125-35 78 0.9 7.0 0.8
18 0.75 M4 125-4 13.0 15 | 104 1.2
16 1.25 M4 125-4 13.0 15 | 104 1.2
M4 2.4 13.0 15 | 104 12
14 2 M5 2.5 26.1 20.9 3.1 2.4
M4 35-4 13.0 15 | 104 1.2
12 3.5 M5 35-5 26.1 20.9 3.1 2.4
M4 55-4 13.0 15 | 104 1.2
10 5.5 M5 55-5 26.1 20.9 3.1 2.4
M5 8-5 26.1 20.9 3.1 2.4
8 8 M6 8-6 409  34.8 4.8 4.1
6 14 M6 14-6 409 348 4.8 41
4 22 M8 22-8 1000 826 | 117 107
M8 38-8 1000 826 | 117 107
2 38 M10 38- 10 1826 1565 | 21.4 184
1/0 60 M10 60 - 10 1826 1565 | 214 184
3/0 80 M10 80-10 1826 1565 | 214 184
M10 100 - 10 1826 1565 | 214 184
4/0 100 M12 100 - 12 3130 1913 | 36.7 231
MCM300 150 M12 150 - 12 3130 1913 | 367 231
MCM400 200 M12 200 - 12 3130 1913 | 367 231
M12 325 - 12 3130 1913 | 367 231
MCM650 325 M16 325 - 16 3130 1913 | 367 231




—Table 1-1. Typical Wire Sizing For Main Circuit*

SECTION A. 230V
CIMR-GSM  GPD515C- SCREW AWG mm2
20P41F A003, L1 (R), L2 (S), L3 (T), ©, @1, @2, B1, B2, M4 14-10 2-55
20P71F A006 T1 (U), T2 (V), T3 (W), =
21P51F A008 L1 (R), L2 (S), L3 (T), ©, ®1, @2, B1,B2,T1 (U), | M4 14-10 2-.55
T2 (V), T3 (W)
X M4 12-10 35-55
20P21F AO11 L1 (R), L2 (S), L3 (T), ©, @1, @2, B1,B2,T1 (U), | M4 12-10 35-55
T2 (V), T3 (W), =
23P71F A017 L1 (R), L2 (S), L3 (T), ©, ®1, @2, B1,B2,T1 (U), | M4 10 55
T2 (V), T3 (W), =
25P51F A025, L1 (R), L2 (S), L3 (T), ©, @1, @2, B1,B2,T1 (U), | M5 8 8
27P51F A033 T2 (V), T3 (W)
<~ M5 10-8 55-8
20111F A049 L1 (R), L2 (S), L3 (T), ©, @1, ®2, @3, T1 (U), M6 4 22
T2 (V), T3 (W)
<+ M6 8 8
20151F A064 L1 (R), L2 (S), L3 (T), ©, @1, ®2, ®3, T1 (U), M8 3 30
T2 (V), T3 (W)
= M6 8 8
20181F A0S0, L1 (R), L2 (S), L3 (T), ©, @1, ®2, &3, T1 (U), M8 3 30
20221F A096 T2 (V), T3 (W)
- M8 6 14
a (r), €2 (») M4 20 - 10 05-55
20300F A130 L1 (R), L2 (S), L3 (T), T1 (U), T2 (V), T3 (W) M10 4/0 100
o, ®3, = M8 4 22
a (), €2 (a) M4 20 - 10 05-55
20370F A160 L1 (R), L2 (S), L3 (T), T1 (U), T2 (V), T3 (W) M10 1/0 x 2P 60 x 2P
o, ®3, = M8 4 22
a (n), €2 (a) M4 20 - 10 05-55
20550F A224 L1 (R), L2 (S), L3 (T), T1 (U), T2 (V), T3 (W) M10 1/0 x 2P 60 x 2P
o,®3, = M8 3 30
a (), €2 (a) M4 20 - 10 05-55
20750F A300 L1 (R), L2 (S), L3 (T), T1 (U), T2 (V), T3 (W) M12 4/0 x 2P 100 x 2P
o, ®3, = M8 1 50
a(r), £2 (») M4 20 - 10 05-55

* Consult local electrical codes for wire sizing requirements.
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Table 1-1. Typical Wire Sizing For Main Circuit - Continued*

Section B. 460V
CIMR-G5M  GPD515C— SCREW AWG mm?2
40P41F B0O1 L1 (R), L2 (S), L3 (T), ©, @1, @2, B1, B2, T1 (U), M4 14 - 10 2-55
T2 (V), T3 (W), =
40P71F B003, L1 (R), L2 (S), L3 (T), ©, ®1, @2, B1, B2, T1 (U), M4 14-10 2-55
41P51F B004, T2 (V), T3 (W)
43P71F B008 - M4 12-10 35-55
44PO1F BO11, L1 (R), L2 (S), L3 (T), ©, @1, @2, B1, B2, T1 (U), M4 12-10 35-55
45P51F BO14 T2 (V), T3 (W), =
47P51F B021 L1 (R), L2 (S), L3 (T), ©, @1, @2, B1, B2, T1 (U), M4 8-6 8-14
T2 (V), T3 (W), =
40111F B027, L1 (R), L2 (S), L3 (T), ©, @1, @2, B1, B2, T1 (U), M5 8-6 8-14
40151F B034 T2 (V), T3 (W)
= M6 8 8
40181F B041 L1 (R), L2 (S), L3 (T), ©, @1, @2, @3, T1 (U), M6 6 14
T2 (V), T3 (W)
- M8 8 8
a (), 2 () M4 20 - 10 05-55
40221F B052 L1 (R), L2 (S), L3 (T), ©, @1, @2, @3, T1 (U), M6 4 22
T2 (V), T3 (W)
- M8 8 8
an, 2 () M4 20 - 10 05-55
40301F B065 L1 (R), L2 (S), L3 (T), ©, @1, @2, @3, T1 (U), M8 4 22
T2 (V), T3 (W)
- M8 8 8
a (), €2 (2) M4 20 - 10 05-55
40371F B080 L1 (R), L2 (S), L3 (T), ©, @1, @2, @3, T1 (U), M8 3 30
T2 (V), T3 (W)
= M8 6 14
an, 2 () M4 20 - 10 05-55
40451F B096 L1 (R), L2 (S), L3 (T), ©, @1, @2, @3, T1 (U), M8 1 50
T2 (V), T3 (W)
- M8 6 14
a (), 2 () M4 20 - 10 05-55
40551F B128 L1 (R), L2 (S), L3 (T), T1 (U), T2 (V), T3 (W) M10 4/0 100
o,®3, = M8 4 22
21 (), €2 200 (2200), £2 400 (2400) M4 20 - 10 05-55
40750F B165 L1 (R), L2 (S), L3 (T), T1 (U), T2 (V), T3 (W) M10 1/0 x 2P 60 x 2P
o,®3, = M8 4 22
£1 (1), £2 200 (2200), £2 400 (2400) M4 20 - 10 05-55
41100F B224 L1 (R), L2 (S), L3 (T), T1 (U), T2 (V), T3 (W) M10 1/0 x 2P 60 x 2P
o,®3, = M8 3 30
21 (), £2 200 (2200), £2 400 (2400) M4 20 - 10 05-55
41600F B302 L1 (R), L2 (S), L3 (T), T1 (U), T2 (V), T3 (W) M12 4/0 x 2P 100 x 2P
o,®3, = M8 1 50
21 (), €2 200 (2200), £2 400 (2400) M4 20 - 10 05-55
41850F B340, L1 (R), L2 (S), L3 (T), ©, @1, @3, T1 (U), T2 (V), | M16 | MCM650x 2P | 325 x 2P
42200F B450, T3 (W)
43000F B605 - M8 1/0 60
21 (r), €2 200 (2200), £2 400 (2400) M4 20 - 10 05-55

* Consult local electrical codes for wire sizing requirements.
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Table 1-1. Typical Wire Sizing For Main Circuit - Continued*

Section C. 600V

CIMR-G5SM  GPD515C- SCREW AWG mm2
51P51F C003, L1 (R), L2 (S), L3 (T), ©, ®1, @2, B1, B2, T1 (U), M4 14-10 2.55
52P21F C004 T2 (V), T3 (W)
.
53P71F C006 L1 (R), L2 (S), L3 (T), ©, ®1, @2, B1, B2, T1 (U), | M4 14-10 2-55
T2 (V), T3 (W)
<~ 12-10 3555
55P51F C010 L1 (R), L2 (S), L3 (T), ©, @1, @2, B1, B2, T1 (U), | M4 12-10 3555
T2 (V), T3 (W)
=
57P51F Co12 L1 (R), L2 (S), L3 (T), ©, ®1, @2, B1, B2, T1 (U), | M4 10 55
T2 (V), T3 (W)
<+ 12-10 3555
50111F Co17 L1 (R), L2 (S), L3 (T), ©, ®1, @2, B1, B2, T1 (U), | M5 10-6 55-14
T2 (V), T3 (W)
n M6
50151F C022 L1 (R), L2 (S), L3 (T), ©, @1, @2, B, B2, T1 (U), | M5 86 8-14
T2 (V), T3 (W)
<~ M6 10-6 5.5-14
50181F C027 L1 (R), L2 (S), L3 (T), ©.®1, B1, B2, T1 (U), M6 86 8-14
50221F C032 T2 (V), T3 (W)
= . 10-6 5.5-14
a(r), 220) M4 14-10 2-55
50301F CO41 L1 (R), L2 (S), L3 (T), ©.®1, T1 (U), T2 (V), T3 (W)| M8 6-1/0 14-50
<+ . 8-2 8-30
a (), 220) M4 14-10 2-55
50371F C052 L1 (R), L2 (S), L3 (T), ©,®1, T1 (U), T2 (V), T3 (W)| M8 4-1/0 22-50
= . 8-2 8-30
a0, 2() M4 14-10 2-55
50451F Co62 L1 (R), L2 (S), L3 (T), ©,@1, T1 (U), T2 (V), T3 (W)| M8 3-1/0 30-50
= . 8-2 8-30
a(r), 2() M4 14-10 2-55
50551F Co77 L1 (R), L2 (S), L3 (T), ©.®1, T1 (U), T2 (V), T3 (W)| M8 2-1/0 30-50
= . 6-2 22-30
a(r), 220) M4 14-10 2-55
50751F C099 L1 (R), L2 (S), L3 (T), ©.®1, T1 (U), T2 (V), T3 (W)| M8 2/0-1/0 50-60
<+ N 4-2 22-30
a (), 220) M4 14-10 2-55
50900F C130 L1 (R), L2 (S), L3 (T), ©,®1, T1 (U), T2 (V), T3 (W)| _M10 3/0-300 80-150
= . 4-2/0 22-60
a0, 2() M4 14-10 2-55
51100F Ci72 L1 (R), L2 (S), L3 (T), ©,@1, T1 (U), T2 (V), T3 (W)| _M12 300-400 150-200
= . 4-2/0 22-60
a(r), 2() M4 14-10 2-55
51600F C200 L1 (R), L2 (S), L3 (T), ©,®1, T1 (U), T2 (V), T3 (W)| _M12 350-400 180-200
= . 3-2/0 30-60
a (1), 2() M4 14-10 2-55

* Consult local electrical codes for wire sizing requirements.

#Indicates terminal uses a pressure lug.
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| Table 1-2. Terminal Functions and Voltages of Main Circuit ‘

SECTION A. 230V
FUNCTION
New Model No. 20P41F - 20181F
TERMINAL CIMR-G5M 27P51F 20111F - 20151F | 50001 AU on
Old Model No. A080, -
GPD515C- A003 - A033 A049 - A064 A096 A130 - A300
L1 (R) o
L2 (S Three phase Main circuit input power supply
L3 ET)) 200 /208 / 220V at 50 Hz; 200 / 208 / 220 / 230V at 60 Hz
B Es)) Three phase AC output to motor
T3 (W) 0V to max. input voltage level
B1 . .
B2 DB Resistor terminals(1&B2) |  ——————
©
@1 DC Reactor terminals (®1 & ©2)
®2 DC Bus terminals ®1& o) |~ 77777
®3 1 === | DB Unit terminals (®3 & ©)
£1 (r) Power for heat sink fan:
22w £1to £2 : 230 VAC
= Ground terminal (100 ohms or less)
SECTION B. 460V
FUNCTION
New Model No.
40P41F - 40151F 40181F - 40451F 40551F - 43000F
TERMINAL CIMR-G5M
Old Model No.
GPD515C- B001 - B034 B041 - B096 B128 - B605
t; (2) Three phase Main circuit input power supply
(S) 380 /400 /415 / 460V at 50/60 Hz
L3 (T)
E Es)) Three phase AC output to motor
T3 (W) 0V to max. input voltage level
B1 . .
B2 DB Resistor terminals(1&B2) |  ——————
©
@1 DC Reactor terminals (®1 & ®2)
®2 DC Bus terminals ®1& o) | T
® 3 | @ —————= DB Unit terminals (€3 & ©)
£1(r) Power for heat sink fan: Power for heat sink fan:
£2 (2) £1to £2: 230 VAC £1 to £2 200: 230 Vac
22200 (.200)f - £1 1o £2 400: 460 Vac
£2 400 (+400)
=+ Ground terminal

————— indicates that terminals are not present.
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| Table 1-2. Terminal Functions and Voltages of Main Circuit |

SECTION C. 600V

FUNCTION
New Model No.
51P51F - 50151F 50181F - 50221F 50301F - 51600F
TERMINAL CIMR-G5M
Old Model No.
GPD515C- C003 - C022 C027 - C032 C041 - C200
t; (2) Three phase Main circuit input power supply
(S) 500 / 575 / 600V at 50 Hz / 60HZ
L3 (T)
i; E\L/J)) Three phase AC output to motor
T3 (W) 0V to max. input voltage level
g; DB Resistor terminals (B1 & B2)
©

@1 DC Reactor terminals (®1 & ©2) DB Units terminals (®1 & ©) (C041 to C200 only)
®2 DC Bus terminals (&1 & ©) DC Bus terminals (®1 & ©)
£1(r) Power for heat sink fan:
Y2 ) [ 4110 £2: 600 VAC
= Ground terminal (100 ohms or less)
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Main Circuit Configuration Block Diagrams 230V |
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Main Circuit Configuration Block Diagrams 460V|

CIMR-G5M40P41F to 40151F
GPD515C- B001 to - B034

l L1 (R)
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transformer terminals ¢; (r) and 4, (s).
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Main Circuit Configuration

Block Diagrams 600V |

CIMR-G5M51P51F to 50151F 2D
GPD515C- C003 to - C022 o

When using DC input as main circuit
power, connect 600Vac to control
power transformer terminals r and s.

N —

Power Control
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—o
|
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|
|
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control power transformer
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1.4.2 Grounding

e The drive must be solidly grounded using the main circuit ground terminal. =

If Drive is installed in a cabinet with other equipment, ground leads for all equipment should be
connected to a common low-impedance ground point within the cabinet.

The supply neutral should be connected to the ground point within the cabinet.

Select appropriate ground wire size from Table 1-1.

Make all ground wires as short as practical.

NEVER ground the drive in common with welding machines or other high power electrical
equipment.

Where several drives are used, ground each directly to the ground point (see Figure 1-1). DO
NOT FORM A LOOP WITH THE GROUND LEADS.

When connecting a motor to the drive’s output terminals, include a separate ground wire. Attach
ground wire solidly to motor frame and to drive’s ground terminal. =

When using armored or shielded cable for connection between drive and motor, solidly connect
armor or shield to motor frame, and to the drive’s ground terminal. =

PREFERRED NOT RECOMMENDED NOT
ACCEPTABLE

A. Grounding of Three Drives

CORRECT NOT RECOMMENDED

B. Grounding of Drive & Vector Control Motor (VCM)

Figure 1-1. Grounding

| 1.4.3 Auxiliary Input and Output Power Option Devices

A disconnect device (circuit breaker, contactor, disconnect switch, etc.) should NOT be used as a
means of starting and stopping the drive or motor.

A disconnect device can be installed for emergency stop purposes, but when that disconnect
device is opened, there may be loss of electrical braking.
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Figure 1-2 is a factory guideline for proper wiring practices and relative locations within the electrical
path from the line to the load. It does not imply what devices are needed for a particular
application, nor does it show what devices were shipped with a particular order. Therefore,
disregard those items in the diagram which are not being used in your installation. However, it is
recommended that an input or DC reactor be used with models GPD515C-A003 thru -A064
(CIMR-G5M20P41F thru 20151F), -B001 thru -B034 (40P41F thru 40151F) , and -C003 thru -C062
(51P51F thru 51451F) when wired to a source of 600 kVA or greater. Mount all optional power
devices close to the drive, and keep electrical connections as short as possible.

ISOLATION INPUT INPUT
TRANSFORMER RFI FILTER REACTOR
L3 H3 X3 C1L3) | (L3)c2 C1 c2
CUSTOMER'S © | o
30AC.LNE | _L2 | H2 X2 BIL2) A (L2)B2 B1 B2
POWER e N
SUPPLY L1 5 H1 X1 ALHE DAz Al A2
)
I: PANEL GROUND
- SEE NOTE 2
RF NOISE
FILTER
SEE NOTE 5
®
NOTES
1. Connect drive ground terminal or panel to o —_—
earth ground. Always use low impedance I <\ SEE NOTE 3
paths and connections. — o)
2. Mount input and output RFI filters physically PANEL GROUND Lt L2 b9, be
as close to the drive as possible (on the same SEE NOTE 2
: ) : ) INPUT REACTOR
panel, if possible). Filters should have a solid
connection from filter ground terminal to the ®1 o—pb
cabinet ground point. If multiple input or Dri
X rive
output RFlI filters are used, they must be ®20—p
wired in parallel. SEE NOTE 6
3. Shield individual conductors with metallic
conduit, or use armored or shielded cable. | OUTPUT
4. Connect output conduit armored cable or —= T To
shielded cable in a manner that allows it to ? QO _0O 0O
act as an unbroken shield from the drive <|::I>
. PANEL GROUND ? SEE NOTES 3’ 4
panel to the motor casing. SEE NOTE 1
5. RF noise filter (different from RFI filter) part 0, 0,0,
no. 05P00325-0023 is a delta wye capacitor OUTPUT IN . PANEL
ngtwqu which is wired in parallel with the RFI FILTER ouT — ] GROUND
drive input terminals. On the smaller drives 4 5 6 —— SEE NOTE 2

with die cast chassis, it must be mounted

externally. On the larger drives with sheet
metal chassis, it may be mounted inside the d SEE NOTES 3, 4
area where the input power wiring enters the

drive. On units equipped with bypass, it may A1~ BT~ C
be wired to the primary side of the circuit OUTPUT
breaker and mounted to the bypass panel or REACTOR
sidewall.
o A2 B2O Cc2
6. Connection points:
Drive Terminals
T1 | T2 T3
Input Power | L1, L2, L3 \

Output Power | T1, T2, T3 A.C. MOTOR

Figure 1-2. Customer Connection Diagram For Isolation Transformers, Input
Reactors, Input RFI Filters, DC Reactors, Output Reactors and Output RFI Fliters
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| 1.4.3a Conformance to European EMC Directive

In order to conform to EMC standards, the following methods are required for line filter
application, cable shielding and drive installation. The following explains the outline of the
methods.

The line filter and the drive must be mounted on the same metal plate. The filter should
be mounted as close to the drive as practical. The cable must be kept as short as possible
and the metal plate should be securely grounded. The ground of the line filter and the
drive must be bonded to the metal plate with as much bare-metal contact as possible.

For main circuit input cables, a screened cable is recommended within the panel, and is
also suggested for external connections. The screen of the cable should be connected to
a solid ground. For the motor cables, a screened cable (max. 20 m) must be used and the
screen of the motor cable should be connected to ground at both ends by a short
connection, again using as much bare-metal contact as possible.

For more detailed explanation, refer to document EZZ006543, “Installation Guidelines For EMC
Directive using Yaskawa AC Drive Products.”

Table 1-2.1 and Figure 1-2A show the line filter list for EMC standards and the
installation/wiring of the drive and line filter.

Table 1-2.1. Line Filters for Drive

New Drive Model | Old Drive Model Line Filter

Number Number Part Number Rated Mass Dimensions in mm(?)
CIMR-G5M GPD 515C- 05P00325- Current (A) (k) L xWx D®

40P41F, B0O1,
40P71F B003 0106 8 1.8 320 x 143 x 46
41P51F, B004,
43P71F, B0O08, 0103 20 1.8 320 x 143 x 46
44PO1F BO11
45P51F, B014,
47P51F B021 0104 30 3.0 350 x 213 x 51
40111F, B027,
40151F B034 0105 60 5.3 435 x 268 x 56
40181F, B041,
40221F B052 0107 80 7.5 350 x 180 x 90
40301F B065 0108 100 13.8 420 x 200 x 130
40371F B080 0109 150 13.8 480 x 200 x 160
40451F B096 0110 160 25 480 x 200 x 160
40551F B128 0111 180 25 480 x 200 x 160
40750F, B165,
41100F B224 0112 300 25 480 x 200 x 160
41600F B302 0113 400 45 588 x 250 x 200
41850F B340 0119 500
42200F B450 0120 600 Consult Factory
43000F B605 o121 900

(1) 1mm = 0.0394 inches
2) D is the distance the filter will extend outward from the surface of the metal plate.
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L1 L2 L3 PE

i i iilliiae
¢ : Ground Bonds (remove any paint)
O lamnonn O [ n
R
LINE
FILTER
LOAD
PEL1 L2L3 T1T2T3PE
4
A
Cable Length
max. 40cm
Metal Plate O iammm O

1« Motor Cable
max. 20m

Ground Bonds (remove any paint)

Figure 1-2A. Installation of Line Filter and GPD 515/G5
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1.4.4 Control Circuit

All basic control circuit (signal) interconnections are shown in the appropriate diagram:

* Interconnections for external two-wire control in combination with the Digital Operator are
shown in Figure 1-3.

¢ Interconnections for external three-wire control in combination with the Digital Operator

are shown in Figure 1-4.

Make wire connections according to Figures 1-3, 1-4 and Table 1-3; observe the following:

e Signal Leads: Terminals 1-8 & 11; 12-17 & 33; and 21-27.

e Control Leads: Terminals 9 & 10 and 18-20.

e Use twisted shielded or twisted-pair shielded wire (20-16 AWG [0.5 — 1.25mm2]) for
control and signal circuit leads. The shield sheath MUST be connected at the drive end

ONLY (terminal 12). The other end should be dressed neatly and left unconnected
(floating). See Figure 1-2B.

* Signal leads and feedback leads (PG) must be separated from control leads
main circuit leads and any other power cables to prevent erroneous operation caused
by electrical noise.

e Lead length should NOT EXCEED 164 feet (50 meters). Wire sizes should be determined
considering the voltage drop.

* All AC relays, contactors and solenoids should have RC surge supressors installed across
their coils.

e All DC relays, contactors and solenoids should have diodes installed across their coils.

SHIELD SHEATH

— OUTER JACKET
/L

TO GPD 515
SIGNAL
TERMINALS

TO SHIELD

TO
EXTERNAL
CIRCUIT

WRAP BOTH ENDS

SHEATH OF SHEATH WITH
TERMINAL INSULATING TAPE DO NOT
(TERM. 12) CONNECT

CRIMP
CONNECTION

Figure 1-2B. Shielded Sheath Termination
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| Table 1-3. Terminal Functions and Signals of Control Circuit |

TERMINAL FUNCTIONS DESCRIPTION / SIGNAL LEVELS
1 2-WIRE CONTROL: Forward Run / Stop signal Run at closed, stop at open (See NOTE 2)
(See NOTE 1)
3-WIRE CONTROL: Run signal Run at closed (See NOTE 2)
2 2-WIRE CONTROL: Reverse Run / Stop signal Run at closed, stop at open (See NOTE 2)
(See NOTE 1)
3-WIRE CONTROL: Stop signal Stop at open (See NOTE 2)
3 External fault input Fault at closed (see NOTES 2 & 3). When the
External Fault input is applied, the drive’s Fault
relay trips (shutdown) and the motor coasts to a
stop. The Digital Operator displays “ EF3” failure.
4 Fault Reset input (external) Fault Reset at closed (see NOTES 2 & 3). The
Fault Reset input will reset the Fault relay, if the
drive is in “stopped” condition. Both Forward
Run/Stop signal and Reverse Run/Stop signal
must be OPEN.
5 Multi-step Speed Reference 1 Effective when closed (See NOTES 2 & 3)
6 Multi-step Speed Reference 2 Effective when closed (See NOTES 2 & 3)
7 Jog Reference Run at preset jog frequency when closed
8 External baseblock Drive output stops when closed
9,10 Multi-function contact output (N.O.). Contact capacity:
One of 18 functions are available, by setting 250 Vac at 1A or less
of parameter H2-01 . 30 Vdc at 1A or less
11 Sequence control input common Sequence control input 0 V
for terminals 1-8.
12 Connection for shield sheath of signal leads - - ==
13 Frequency reference analog input (voltage); 0 to +10V (20K ohms)
auto input — can be changed to manual by —10 to +10V (20K ohms)
setting of parameter H3-01 .
14 Frequency reference analog input (current); 4-20mA (250 ohms)
can be changed to voltage input by setting of
parameter H3-08 and cutting jumper J1.
15 Frequency reference power supply +15V (Control power supply for frequency setting:
max 20 mA)
17 Frequency reference analog input common ov
18 Multi-function contact output Closed at fault
(N.O./N.C.). Contact capacity:
19 Open at fault 250 Vac at 1A or less
30 Vdc at 1A or less
20 Common
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Table 1-3. Terminal Functions and Signals of Control Circuit - Continued

TERMINAL FUNCTIONS DESCRIPTION / SIGNAL LEVELS
21 Multi-function analog monitor 1 (+) Output current | Type of analog signal (operation parameter) to be
22 Multi-function analog monitor (-) or output . output is selected by setting of parameters H4-01
frequency is and H4-04 .

23 Multi-function analog monitor 2 (+) selectable Monitor output: 0 to +11V; 2 mA maximum

25 Multi-function open collector One of 18 functions | Photocoupler insulation output: +48V, 50 mA

output 1 available, by setting | maximum

26 Multi-function open collector | ©f parameters H2-02

output 2 and H2-03 .
27 Multi-function open collector output common ov
33 Frequency reference power supply —15V Control power supply for frequency setting:
max 20 mA
NOTES:

1. When Forward Run and Reverse Run inputs are both closed for more than 500 ms, the Digital
Operator displays a blinking “ EF ” alarm code and the motor (if rotating) is decelerated by the
drive to a stop. This stop condition is not stored by the drive (on Digital Operator, red LED at
STOP key does not light); IF ONE OF THE INPUTS IS OPENED, THE MOTOR WILL
IMMEDIATELY START UP AGAIN.

2. Terminals 1-8 source +24 Vdc (8mA max.) and operate in a Low = True (ON) configuration when
connected to terminal 11.

When using relays for input to terminals 1-8, use relays with highly reliable contacts (for very
small current) with a capacity of 30 Vdc or more and rated current of 100mA or higher. When
using transistor (open collector) input, use transistors with rated voltage of 35 Vdc or more and
rated current of 100mA or more.

3. These terminals are multi-function inputs. The indicated functions are their settings, based on a

2-Wire reset. For 3-Wire reset definitions, and other settings, see descriptions for “Multi-
Function Input Terminals”, parameters H1-01thru H1-06, in paragraph 5.32.
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1.4.5 Interconnection — 2-Wire Control Operation - Figure 1-3.

Notes referred to in figure 1-3.

*

k%

]

— Indicates components not supplied.

Branch circuit protection (circuit breaker or input fuses) must be supplied by customer.

— Indicates customer connection terminal. Wire only to terminals shown. Note that not all terminals
shown are available in all ratings — see Tables 1-1 and 1-2.

) — Indicates alternate terminal marking, i.e., (R) and L1.

A - Function labels shown for these terminals are determined by factory settings of parameters

10.

11.

H1-01 through H1-06 . See paragraph 5.32.

— Function labels shown for these terminals are determined by factory settings of parameters
H2-01 through H2-03. See paragraph 5.33.

— Function labels shown for these terminals are determined by factory settings of parameters
H3-01,-04,-05,-08 &-09. See paragraphs 5.19 & 5.30.

— Function labels and signal levels shown for these terminals are determined by factory settings
of parameters H4-01 & H4-04. See paragraph 5.31.

If only a remote Manual Speed pot (1RH) is used, 3SS is not needed; in that case, a jumper must be
added between terminals 5 and 11. This jumper will override both the Auto and Digital Operator
frequency references, regardless of the programming of parameter b1-01 . If you are using a remote
speed command or the Digital Operator, DO NOT install this jumper. See paragraph 5.19.

The Drive Electronic Thermal Overload function (parameters L1-01, L1-02) meets standards set by
UL and cUL for motor thermal overload protection. If local code requires separate mechanical overload
protection, an overload relay should be installed, interlocked with the drive as shown. It should be the
manual reset type to prevent automatic restart following a motor fault and subsequent contact
reclosure after cool down.

Insulated twisted shielded wire is required.

2-conductor #18 GA. (Belden #8760 or equivalent). 3-conductor #18 GA. (Belden #8770 of equivalent).
Connect shield ONLY AT DRIVE END. Stub and isolate other end.
Digital Operator is standard on every drive. Remote operators, as shown, may not be required.

Customer to connect terminal == to earth ground (100 Q or less, 230V; 10 Q or less, 460V and 600V).

Wire only one of the inputs as an Auto Reference. If H3-09 is set to “ 1F “, terminals 13 and 14 are
added for the internal frequency reference.

If the Dynamic Braking (DB) option is used, wire per Appendix 6 instructions.

An optional DC reactor may be added for harmonic attenuation, if needed; see separate instruction sheet
for wiring.

If application does not allow reverse operation, b1-04 , Reverse Run Prohibit, should be setto “1"”
(Reverse Run Disabled), and the Reverse Run/Stop input can be eliminated.

If supplying the drive with DC voltage instead of 3@ AC, remove jumpers from terminals {1 and £2
and connect a separate 16 AC supply to £1 and £2 instead.

Use {1 (R) and {2 (S) for single-phase input. Note that for drives up through GPD515C-A064, -B034, and
-C032 (CIMR-G5M20151F, 40151F, and 50221F) must be derated by 50%. Consult factory for derating
of larger drives.
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10 POWER SUPPLY (SEE NOTE 11)
30 POWER SUPPLY (SEE NAMEPLATE DATA)

L1 L2 | (GPD515C-A080 [CIMR-G5M20151F] AND ABOVE;
4 4 GPD515C-B041 [CIMR-G5M40151F] AND ABOVE;
GPD515C-C027 [CIMR-G5M50221F] AND ABOVE)
> 1CB ** SEE NOTE 10
% FWD
1R % RUN/STOP
N | o0
A mjre
+ SEE
¢ 15 [(20mA MAX) (R) (S) (T) n Q) FWD | 1 RUN/STOP NOTE S
MAN SPEED COOLING
1RH % ¢ FAN rev (2 2SS % [ 10L%)
MAN REF. IN POWER
16 (0 TO +10Vdc) © Y EXT.FAULT % | 7IN S€E
2K / 2.5KQ | 1
GPD 515/G5 EXT.FAULT[ 3 }—— [ L
SEE NOTE 1 EXT. FAULT RESET
|17 |com A
FAULT RESET [ 4
1PB%*
TEl;{rla 12 SEE
| {12] SHIELD AUTOMAN [ 5 - NOTES  AUTO
N O/
‘ DRIVE FWD REV REMOTE OMAN 9
) 4-20mA O 0 O SEQ0 OREF MULTI-STEP 5 j 3SS *
- a—— ([ FREQ SELECT
4-20mA~|: B (250Q) a |SEE
NOTE 1
JOG
AUTO
REFERENCE % NOTE 4 A |
SEE NOTE 6 DIGITAL OPERATOR COAST STOP J
o -l . i (BASE BLOCK)
- 73]0 TO #10Vde ovoLTs [11
- (20KQ) TERMINALS 1-8:

IF INPUT FROM RELAY CONTACTS:
= RATED 30Vdc OR MORE,
100mA OR MORE

RUN CONTACT
RY1

LOCAL | vienuy ESC
— REMOTE

IF OPEN COLLECTOR INPUT:
FOR OPTIONAL 1
DC REACTOR — Joa J /\J AL ] RATED 35Vdc OR MORE,
SEE NOTE 8 100mA OR MORE
@2 FAULT CONTACTS
L w |
&J_Jﬁj L RY CONTACTS
CAPACITY:

1A AT 250Vac
1A AT 30Vdc

| |

52]
FOR WIRING B1 20
DYNAMIC oR _
BRAKING — n Y] MULTI-FUNCTION
g;ET ,'VOO':E . ®3 ANALOG - F MONITOR OUTPUT
_| ourPuT ol |_o0to+10Vor
@ (GPD515C-B041 thru -B096) . - —10 to +10V,
FACTORY SET FOR 460V ANALOG B 2mA MAX.
OUTPUT +
400/ —
380V 415V 440V 460V [ ] MULTI-
[ —{  OPEN 25 FUNCTION
J COLLECTOR OPEN
Voltage Selector CIRCUIT
— o COLLECTOR
33] —15Vdc ——OFEN 26 OUTPUTS
:l (20mA MAX) COLLECTOR CAPACITY:
CIRCUIT o7 50mA AT 48Vdc MAX.
E () v) (W)
T T2 T3 N - -
< v oom W |
L L [T1 T2 T3 '
EARTH ‘Am | [ oLk
GROUND MOTOR CONNECTION | | | SEE NOTE 2 |
SEE NOTE 5
| — )
AC MOTOR %
| AC MOTOR % I

BASIC INTERCONNECT DIAGRAM FOR 2-WIRE CONTROL

Figure 1-3. 230, 460 or 600V Interconnections - 2-Wire Control
(with parameters b1-01 = 1, b1-02 = 1, H1-01 = 24, H1-02 = 14, H1-03 = 3,
H1-04 = 4, H1-05 = 6, and H1-06 = 8 )

See Figure 1-5 for Closed-loop PG connections
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1.4.6

Interconnection — 3-Wire Control Operation Figure 1-4.

Notes referred to in figure 1-4.

— Indicates components not supplied.

%k- Branch circuit protection (circuit breaker or input fuses) must be supplied by customer.

10.

11.

— Indicates customer connection terminal. Wire only to terminals shown. Note that not all terminals
shown are available in all ratings — see Tables 1-1 and 1-2.

— Indicates alternate terminal marking, i.e., (R) and L1.

— Function labels shown for these terminals are determined by factory settings of parameters H1-01
through H1-06: H1-01=24 H1-02= 14, H1-03=0,H1-04=3, H1-05=4, H1-06= 6.
See paragraph 5.32.

— Function labels shown for these terminals are determined by factory settings of parameters
H2-01 through H2-03 . See paragraph 5.33.

— Function labels shown for these terminals are determined by factory settings of parameters
H3-01,-04,-05,-08, &-09. See paragraphs 5.19 & 5.30.

— Function labels and signal levels shown for these terminals are determined by factory settings
of parameters H4-01 & H4-04 . See paragraph 5.31.

If only a remote Manual Speed pot (1RH) is used, 2SS is not needed; in that case, a jumper must be
added between terminals 6 and 11. This jumper will override both the Auto and Digital Operator
frequency references, regardless of the programming of parameter b1-01 . If you are using a
remote speed command or the Digital Operator, DO NOT install this jumper. See paragraph 5.19.

The Drive Electronic Thermal Overload function (parameters L1-01, L1-02) meets standards set
by UL and cUL for motor thermal overload protection. If local code requires separate mechanical
overload protection, an overload relay should be installed, interlocked with the drive as shown. It
should be the manual reset type to prevent automatic restart following a motor fault and subsequent
contact reclosure after cool down.

Insulated twisted shielded wire is required.
2-conductor #18 GA. (Belden #8760 or equivalent). 3-conductor #18 GA. (Belden #8770 of equivalent).
Connect shield ONLY AT DRIVE END. Stub and isolate other end.

Digital Operator is standard on every drive. Remote operators, as shown, may not be required.
Customer to connect terminal = to earth ground (100 Q or less, 230V; 10 Q or less, 460V and 600V).

Wire only one of the inputs as an Auto Reference. If H3-09 is set to “ 1F “, terminals 13 and 14 are
added for the internal frequency reference.

If the Dynamic Braking (DB) option is used, wire per Appendix 6 instructions.

An optional DC reactor may be added for harmonic attenuation, if needed; see separate instruction sheet
for wiring.

If application does not allow reverse operation, b1-04, Reverse Run Prohibit, should be setto “1”
(Reverse Run Disabled), and the Forward/Reverse input can be eliminated.

If supplying the drive with DC voltage instead of 3g AC, remove jumpers from terminals £1 and £2
and connect a separate 16 AC supply to £1 and {2 instead.

Use 41 (R) and £2 (S) for single-phase input. Note that for drives up through GPD515C-A064, -B034, and
-C032 (CIMR-G5M20151F, 40151F, and 50221F) must be derated by 50%. Consult factory for derating

of larger drives.
| CAUTION |

Before running, parameter A1-03 must be setto " 0 ". Resetting drive constant A1-03

to

" 2220 " may cause the motor to run in the reverse direction WITHOUT A RUN

COMMAND, and possibly result in damage to the equipment or personal injury.
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30 POWER SUPPLY (SEE NAMEPLATE DATA)
1

L2

I (GPD515C-A080 [CIMR-G5M20151F] AND ABOVE;
GPD515C-B041 [CIMR-G5M40151F] AND ABOVE;
GPD515C-C027 [CIMR-G5M50221F] AND ABOVE)

SEE NOTE 10

1
L1 L3

>_ I_>_ I_> 1CB %%

RUN
1R %
/'\Q = i ] ]
2KQ 1PB %
vsvae L[] L] L[l _
o E(ZOmA max) (R) () M ) RUN [ 1 sTop [ 1oL* i EEEI'E
MAN SPEED COOLING 2|
1RH % ¢ FAN 2PB % L 0|
n MAN REF. IN POWER STOP | 2 EXT. FAULT
o 16 [ (0 TO +10vdc) - |U * ¢
2K /2.5
GPD 515/G5 EXT. FAULT [ 8 |——rH '
SEENOTE 1 N E com EXT. FAULT RESET
FAULT RESET [ 4
3PB%
TE};{rl\(/)I 12 SEE
| I'12] SHIELD FWDREV [ 5 NOTES o
DRIVE FWD REV REMOTE
> 1’4 4-20mA O 0 0SEQ0 OREF AUTOMAN 155 % REV
4-20mA~|7 - (250Q) SEE NOTE 9
- J MULTI-STEP
JOATED SEE FREQ SELECT SEE AUTO
REFERENCE % NOTE 4 |NOTE
JOG MAN
SEENOTE 6 -t p ‘ DIGITAL OPERATOR SPEED ) 2SS %
JVOP-130
o-1ov *| l E 0 TO +10Vdc
- (20KQ) TERMINALS 1-8:
IF INPUT FROM RELAY CONTACTS:
LoGAL ~ RATED 30Vdc OR MORE,
— —Rsmorel MENY J £se J 100mA OR MORE
1 IF OPEN COLLECTOR INPUT:
FOR OPTIONAL
OR OPTIONAL | 0] J06 J AJ _DATA | ] RATED 35Vdc OR MORE,
DC REACTOR ENTER
SEE NOTE 8 100mA OR MORE
®2 o FAULT CONTACTS
- &J_JV&J — RY CONTACTS
O ° CAPACITY:
B2 STOP 1A AT 250Vac
1A AT 30Vdc
FOR WIRING
B1
DYNAMIC :l _
OR
gﬁ?:gNNG _ pe MULTI-FUNCTION
SEE NOTE 7 @l gﬁ%ﬁ? e + MONITOR OUTPUT
E _ 22 — 0 to +10V or
(GPD515C-B041 thru -B096) . —-10 to +10V,
FACTORY SET FOR 460V ANALOG 23 2mA MAX.
OUTPUT +
400 —
380V 415V 440V 460V [ ] MULTI-
I I | @ OPEN 25 FUNCTION
J COLLECTOR OPEN
Voltage Selector CIRCUIT ° COLLECTOR
—15Vdc OPEN 26 OUTPUTS
33 (20mA MAX) COLLEGTOR CAPACITY:
_1 circuT 27 50mA AT 48Vdc MAX.
(E) V) v) (W)
G [T [T2] |78 v MW |
L | [M] [?] [ |
EARTH m | r 4 10L %
GROUND MOTOR CONNECTION | | | SEE NOTE 2 |
SEE NOTE 5
— | —_ — e — ] 4
AC MOTOR %* ‘ ‘
| AC MOTOR % |

BASIC INTERCONNECT DIAGRAM FOR 3-WIRE CONTROL

Figure 1-4. 230, 460 or 600V Interconnections - 3-Wire Control

(with parameters b1-01 = 1, b1-02 = 1, H1-01 = 24, H1-02 = 14, H1-03 = 0,

H1-04 = 3, H1-05 = 4, and H1-06 = 6 )

See Figure 1-5 for Closed-loop PG connections
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1.4.7 Encoder Feedback

If either the Flux Vector (A1-02 = 3) or Volts Per Hertz with Encoder (A1-02 = 1) control method is
desired, an encoder feedback board for the drive is required.

The drive can accept many types of encoder feedback. Table 1-4 shows which option board is
needed for each type of encoder.

Table 1-4. Encoder feedback option board types.

Option | Control |Electrical Input Required Signals From Encoder
Board |Method(s) Scheme
PG-X2 ALL Quadrature, i ) ) .
G Line Driver A+, A-, B+, & B- (Z+, Z- optional)
. Dual Input,
PG-W2 ALL Quadrature, Line A+, A-, B+, B-, (Z+, Z- optional)
Driver
PG-B2 ALL Quadrature, A, B, & Common
Single Ended
All, Except
PGD2 | 1\ Veotor|  Line Driver A+ & A-
PG-A2 I’-'AIIJ,)(E\;(SStTr Single Ended A & Common

*Accepts inputs from two encoders. Primarily used with custom software.

The most common encoder used with the drive is the Quadrature, Line Driver style
encoder. When an encoder of this type is used, a PG-X2 option board must be
mounted onto the drive. The encoder then wires to the PG-X2 option board.

Table 1-5 and Figure 1-5 show connections for the PG-X2 and some typical encoders.

Table 1-5. Encoder (PG) Connection

PG-X2 EPC (1) DYNAPAR DYNAPAR LAKESHORE/
FUNCTION TERMINAL MODEL H-20 (2) HS-35 NORTHSTAR
TA1 755A (Pin #) SL-56
| +12v (200mA) 1 White D D 6
oV 2 Black F F 1
+5V 3 No Connection | No Connection | No Connection | No Connection
A+ 4 Red A A 3
A- 5 Green H H 8
B+ 6 Brown B B 2
B- 7 Yellow I I 7
SHIELD TA3 Shield E No Connection 10

(1) For PG, EPC Model 755A, Orange and Blue wires are not used.
(2) For PG, Dynapar H-20, pins C, G, and J are not used.

The PG-X2 card also has a connector TA2 which provides processed PG signal output for
use by an external pulse monitor. This connection can be made according to Figure 1-5.
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_-

1 GPD 515/G5
pane| or GPD 51 5/G5
enclosure
N PG-X2 Card
Factory wiring —
TB1 to TA1
81 ¢ _ TAT Isolated Power Supply
O; * £ P\, O —=— +12v
[{P I
y - <— OV
O v O3
03 + i i OS__<_ +5V
| |
04 + | AP | O4——> A+
PG input 0O ly | O——s A
per — 5 * [ 5
Table 1-9 O Og4— B+
6 + ¥ 6
.300 KHz @) O - O————» B-
input max. 7 + L 7
08 + |AP | ()8——> Z+ (3
Y L .7 3
O v ! O]
O \ ] O——Q— OV
L 10 \T/ 10
I TA3 .
Optical
Shield »S; | Isolation
Line Receiver (1) I TA2
L 79 oAt
I =120 /i P i - S
T Y Nl A
I I l l \J
Pulse | | L N Bt
Monitor | =120 % s P ! b B- L
Ouptut I I R A O
| | N Z+
| L. 0 ~
::120/°°|VP l Z- —
RS422 | ] \ ] 0O
Compatible _: N/ hd
300kHz (2) - O N/C
ouptut max. 747_@
NOTE:
Wiring distance from GPD 515/G5 E c .
to pulse monitor: 100m or less. - actory Connection

(1) Customer supplied.

(to control terminal 12)

(2)  Refer to Section 2.2b or 2.2d (PG-X2) to calculate frequency.

(8)  Z pulses not requred for most applications.

Figure 1-5. PG-X2 Card Input/Output Connections
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Section 2. INITIAL START-UP ("LOCAL" CONTROL)

2.1 PRE-POWER CHECKS

e Verify wires are properly connected and no erroneous grounds exist.

* Remove all debris from the drive enclosure. Check for loose wire clippings.
* Verify all mechanical connections inside the drive are tight.

* Verify motor is not connected to load.

* Apply input power only after the front cover is in place. DO NOT remove the front
cover or Digital Operator while input power is on.

* For 460V, GPD515C-B041 thru -B096 (CIMR-G5M40P41F thru 40451F):
Verify that the drive power voltage select connector, located at lower left corner inside
drive chassis (see Figure 2-1), is positioned correctly for the input power line voltage.
Voltage is preset to 460V at the factory. Reposition, if required, to match nominal line
voltage.

23CN 24CN 25CN 26CN 22CN  FU2

SO i o e ©
j 20CN 21CN

r S
TB1
o9 CIEIEIT] "o |
O 380V 400/415V 440V 460V
Figure 2-1a. Power Voltage Selection in 460V drive @

For 600V, GPD515C-C027 thru -C200

(CIMR-G5M50181F thru 51600F).
Verify that the drive power voltage select
connector, located at lower left corner
inside drive chassis (see Figure 2-1b), is

; positioned correctly for the input power line
voltage. Voltage is preset to 600V at the
factory. Reposition, if required, to match
nominal line voltage.

Figure 2-1b.
Power Voltage Selection
in 600V Drive —




| 2.2 CONTROL METHOD SELECTION

* Determine the proper control method for the application using Figure 2-2.
NOTE: For a more complete determination of control method, consult factory.

( STABT )

Is the load
Variable Torque?
(Pump or Fan)

YES

Vector Control V/F Control

High Speed

NO Starting Torque Regulation YES
and/or Zero Speed Better than
Control? + 3%7?
PG (Encoder) PG (E_ncoder)
Required Required
On Motor On Motor
I I
PG-X2 PG-X2
Option Card Optio_n Card
Required Required
| |
Use Open Use Flux Use V/f
Loop Vector Vector giﬁt\g{ w/ PG Fdbk
Control Control Method Control
Method Method Method

Figure 2-2. Control Method Selection Flowchart

* If the selected control method requires a PG encoder on the motor, verify that a PG-X2
card is installed in the drive (see separate option installation sheet for details) and that all
encoder wiring is correct.

* Proceed to the correct Power On and Preliminary Checks procedure:

POWER ON AND PRELIMINARY CHECKS
Control Method Section
Open Loop Vector 2.2a
Flux Vector 2.2b
V/f 2.2¢c
V/f with PG Feedback 2.2d




| 2.2a POWER ON AND PRELIMINARY CHECKS - OPEN LOOP VECTOR CONTROL |_

DESCRIPTION

KEY SEQUENCE

DIGITAL OPERATOR DISPLAY

Apply input power to the drive.
If the display is not in English,
go to section 2.3, “CHANGING
THE LANGUAGE ON THE
DIGITAL OPERATOR”.

AN )

Set the control method of the Press , then 4 ** Main Menu **
drive to Open Loop Vector. MENU A Initialize
(Set A1-02 to 2.) . .
NOTE: The drive leaves Press  pATA , then twice Control Method
the factory set for “ENTER /\ V/F Control
Open Loop Vector vy .
control — this step
may not be required. Press  pATA , then set drive to Open Loop é A1-02= 2
ENTER Vector using: Open Loop Vector
— AV
Write value to memory by pressing .
DATA Entry Accepted
ENTER pN
briefly, then
( Control Method
Open Loop Vector
Set parameter access level to Press , then ** Main Menu **
Advanced. This allows all MENU /\ I Initialize
parameters to be viewed and — .
modified.
-
Press  DATA , then Access Level
ENTER YaN Quick Start
— o
Press  pATA , then set drive to Advanced A1-01= 4
ENTER using: Advanced Level
— \

Write value to memory by pressing:

DATA
ENTER

[

Entry Accepted

briefly, then

[

Access Level
Advanced Level
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| 2.2a (continued) |

NOTE: The frequency
reference for this
operation comes
from d1-09 and is
factory set to 6 Hz.

WARNING

THE NEXT KEY-PRESS
WILL CAUSE THE MOTOR
TO MOVE; TAKE APPRO-
PRIATE PRECAUTIONS.

DESCRIPTION KEY SEQUENCE DIGITAL OPERATOR
Check the motor rotation using | Press , then  pATA Frequency Ref
the JOG function. MENU ENTER U1-01=0.00 HZ

If either or both of the SEQ and REF lights are
on, press LOCAL

REMOTE

The motor should ramp up to
speed, and rotation should be
counter-clockwise if the FWD
light is on. Rotation should be

Press & hold
JOG I

Frequency Ref
U1-01=6.00 HZ

RUN light will illuminate

clockwise if the REV light is on.
If rotation is incorrect, reverse
any two motor leads, then
repeat the motor rotation check.

Release
JOG I

Run the Auto-Tuning routine:

WARNING

THE MOTOR WILL MOVE
WHEN AUTO-TUNING IS
EXECUTED! TAKE
PROPER PRECAUTIONS!

CAUTION

Motor should be discon-
nected from the load before
executing the auto-tuning
routine.
NOTE: If the motor cannot be
disconnected from the
load, or if Auto-Tuning
fails, motor parameters
should be entered
manually. See section
2.4 for the procedure.

Enter the motor nameplate
values needed to perform Auto-
tuning

Press , then
MENU J

AJ 3 times

** Main Menu **
Auto-Tuning
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| 2.2a (continued) |

DESCRIPTION

When all of the parameters
are entered, execute Auto-
Tuning.

The drive will first output
current to the motor, then run
the motor at a high speed.
During tuning, the following
message will appear:

If no problems are encountered,
the following message will
appear:

KEY SEQUENCE DIGITAL OPERATOR
. N
Press DATA twice Rated Voltage
ENTER 400.0 VAC
/
Set the correct Nameplate voltage of the motor, Rated Voltage h
using: > ‘ 460.0 VAC
AJ VJ REsET J /
Write the value to memory by pressing
_DATA Entry Accepted
ENTER /
briefly, then

[

Rated Voltage
460.0 VAC

Enter the current and the rest of the parameters
following a similar procedure to that of the motor
nameplate voltage.

Tuning Ready ?
Press RUN key

e m

Tune Proceeding
XXHZ XXXA

J

Tune Successful

|

e |f a problem occurs during
Auto-Tuning execution,
see section 6.2, AUTO
TUNING FAULTS AND
CORRECTIVE ACTIONS.

Tune Aborted
"Reason"

Proceed to section 2.5,
“TEST RUN USING DIGITAL
OPERATOR”
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| 2.2b POWER ON AND PRELIMINARY CHECKS - FLUX VECTOR CONTROL |—m—mnw—

e Ensure motor is disconnected from load. To assure safety, disconnect the coupling or
belt which connects the motor with the machine, so that motor operation is isolated
prior to test operation.

e Verify the encoder to be used meets the following criteria: Line driver type (8830,
88C30), output pulse levels of 5-12V, and quadrature (A+, A—, B+, B—). Power supply
for the encoder from the PG-X2 card is capable of 200mA @ 12VDC or 200mA @ 5VDC.
Do not use both of these power supplies simultaneously.

* Verify that the encoder PPR (pulses per revolution) and expected motor speed do not
exceed the bandwidth of the PG-X2 card, using the following formula:

300,000 Hz = 1.2 x (Max Speed in RPM / 60) x PPR of encoder

NOTE: Speed in RPM = 120 x frequency / number of motor poles

Example: Encoder PPR = 1024, Maximum speed = 1750 RPM
300,000 Hz>1.2 x (1750 / 60) x 1024
300,000 Hz > 35,840 Hz - Acceptable
DESCRIPTION KEY SEQUENCE DIGITAL OPERATOR DISPLAY
Apply input power to the drive.
If the display is not in English,
go to section 2.3, “CHANGING
THE LANGUAGE ON THE
DIGITAL OPERATOR.
4 . N
Set the control method of the Press , then ** Main Menu **
drive to Flux Vector (Set MENU /\J Initialize
A1-02 to 3.) s . J
, s N
Press DATA , then twice Control Method
ENTER /\ Open Loop Vector
V. o /
Press  paATA , then set drive to Flux A1-02= 3
ENTER Vector using: Flux Vector
— ANV :
Write value to memory by pressing
DATA Entry Accepted
ENTER .
briefly, then
4 Control Method
Flux Vector
N




|2.2b (continued)

DESCRIPTION

Set parameter access level to
Advanced. This allows all
parameters to be viewed and
modified.

KEY SEQUENCE DIGITAL OPERATOR DISPLAY
Press , then ** Main Menu **
MENU AN I Initialize
— o J
Press then é A Level h
DATA ) /\ ccess Leve
ENTER Quick Start
—
Press DATA , thgn §et drive to Advanced A1-01= 4
ENTER using: J J Advanced Level
— AWV :
Write value to memory by pressing: 4 N
DATA Entry Accepted
ENTER o /
briefly, then
4 N\

Access Level
Advanced Level

Set PG Pulses/Rev to the
correct value. (NOTE: For a
Yaskawa vector motor, the
correct value is 1024.)

N /
Press , then twice ** Main Menu **
MENU J AJ Programming
- /
Press DATA , then A 4 times Group F
ENTER Options
y \ /
Press  pata | 3fimes PG Pulses/Rev
ENTER 00600
—_— N /

Set the correct PPR, using: e PG Pulses/Rev

AJ N4 01024 J
RESET \
Write value to memory by pressing:

_DATA Entry Accepted

ENTER . /
briefly, then

PG Pulses/Rev

F1-01= 1024
A s
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| 2.2b (continued) |

speed should be indicated.

If the speed doesn’t change
when the motor shaft is
rotated, check encoder
wiring and connections.

The pulses from the encoder
can also be checked; see
section 6.6, “CHECKING
ENCODER PULSES.”

If the polarity is wrong,
switch the channels on the
input to the PG-X2 card
(on terminal block TA1,
swap wires at terminals

4 & 6 and swap wires at
terminals 5 & 7).

DESCRIPTION KEY SEQUENCE DIGITAL OPERATOR DISPLAY
Display motor speed. Press ,then  pATA ,
MENU “ENTER
then Function U1
V I Monitor
Press paTa | then 4 times Motor Speed
ENTER A U1-05= 0.00 HZ
Rotate the motor shaft counter-
clockwise by hand (as viewed
from the load end of the motor).
¢ As the shaft is turned Motor Speed
counter-clockwise, a low Ui1-05= 2.38 HZ
positive speed should be J
indicated.
~
¢ As the shaft is turned Motor Speed
clockwise, a low negative U1-05=- 1.47 HZ
/
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|2.2b (continued) |

DESCRIPTION KEY SEQUENCE DIGITAL OPERATOR DISPLAY
Chhecé(t;h? mo.tor rotation using | Press , then DATA Frequency Ref
t e J UnCt|On. MENU W U1 _01 = 000 HZ

NOTE: The frequency
reference for this
operation comes
from d1-09 andis
factory set to 6 Hz.

WARNING

THE NEXT KEY-PRESS
WILL CAUSE THE MOTOR
TO MOVE; TAKE APPRO-
PRIATE PRECAUTIONS.

If either or both of the SEQ and REF lights are
on, press
P LOCAL

REMOTE

The motor should ramp up to
speed, and rotation should be
counter-clockwise if the FWD
light is on. Rotation should be
clockwise if the REV light is on.
If the motor does not accelerate
smoothly or oscillates, reverse
any two motor leads, then
repeat the motor rotation check.

Press & hold
JOG I

Frequency Ref
U1-01= 6.00 HZ

RUN light will illuminate

Release
JOG I

Run the Auto-Tuning routine:

WARNING

THE MOTOR WILL MOVE
WHEN AUTO-TUNING IS
EXECUTED! TAKE
PROPER PRECAUTIONS!

CAUTION

Motor should be discon-
nected from the load before
executing the auto-tuning
routine.
NOTE: If the motor cannot be
disconnected from the
load, or if Auto-Tuning
fails, motor parameters
should be entered
manually. See section
2.4 for the procedure.

Enter the motor nameplate
values needed to perform Auto-
tuning

Press , then
MENU J

AJ 3 times

** Main Menu **
Auto-Tuning
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| 2.2b (continued) |

DESCRIPTION KEY SEQUENCE DIGITAL OPERATOR DISPLAY
Press  pATA twice Rated Voltage
ENTER 400.0 VAC
Set the correct Nameplate voltage of the motor, Rated Voltage
using: AJ v 460.0 VAC
RESET
Write the value to memory by pressing 4 N
DATA Entry Accepted
ENTER \ /
briefly, then
( Rated Voltage A
460.0 VAC
A s

Enter the current and the rest of the parameters
following a similar procedure to that of the motor
nameplate voltage.

When all of the parameters Press A Tuning Ready ?
are entered, execute Auto- Press RUN key

Tuning.

The drive will first output Press
current to the motor, then run

the motor at a high speed.

4 .
During tuning, the following Tune Proceeding
message will appear: XX HZ XXX A
o /
If no problems are encountered, e
the following message will Tune Successful
appear:
o /
- . B\
e If a problem occurs during Tune Aborted
Auto-Tuning execution, see "Reason”
section 6.2, AUTO TUNING \_ Y,
FAULTS & CORRECTIVE
ACTIONS .

Proceed to section 2.5,
“TEST RUN USING DIGITAL
OPERATOR”
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| 2.2c POWER ON AND PRELIMINARY CHECKS - V/f CONTROL

DESCRIPTION

KEY SEQUENCE

DIGITAL OPERATOR DISPLAY

Apply input power to the drive.
If the display is not in English,
go to section 2.3, “CHANGING
THE LANGUAGE ON THE
DIGITAL OPERATOR”.

ZShd

Set the control method of the Press , then ** Main Menu **
drive to V/f Control. MENU A Initialize
(Set A1-02 t0 0.) / - Y,
P , e N
ress  paTta | then twice Control Method
ENTER A Open Loop Vector
J o
Press  paTA , then set drive to V/f 4 A1-02= 0 h
ENTER | Control using: V/F Control
A :
Write value to memory by pressing 4 N
DATA Entry Accepted
ENTER . /
briefly, then
4 Control Method h
V/F Control
o
Set parameter access level to Press , then ** Main Menu **
Advanced. This allows all MENU /\ Initialize
parameters to be viewed and — /
modified. = N
Press  DATA , then Access Level
“ENTER A Quick Start
— .
Press  pATA , then set drive to Advanced A1-01= 4
ENTER using: Advanced Level
o /

Write value to memory by pressing:

DATA
ENTER

[

Entry Accepted

briefly, then

[

Access Level
Advanced Level
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| 2.2c (continued) |

DESCRIPTION

Select the drive input voltage,
then select an appropriate V/f
pattern. Refer to section 5.38,
“V/F PATTERN — STANDARD”
or 5.39, “V/F PATTERN —
CUSTOM".

NOTE: A standard V/f pattern
for a 60 HZ motor is
pattern 1 (60 HZ
Saturation).

KEY SEQUENCE DIGITAL OPERATOR DISPLAY
Press , then twice ** Main Menu **
MENU A Programming
J y \_ 4
Press  paTA , then 3 times 4 Group E A
ENTER A Motor
y V_ \_ /
Press  pATA ( Function E1 h
ENTER V/F Pattern
— N J
Press  paTA twice, then set the drive to the
“ENTER nominal input line
— voltage using: Input Voltage
AJ vJ 460 VAC
Write to memory by pressing:
_DATA Entry Accepted
ENTER N /
briefly, then
Input Voltage
E1-01= 460 VAC
. /
e A twice, then _DATA ([ E1-03= Free )
ENTER User Defined V/F
- /
Then set the drive to desired V/F pattern 4 E1-03= 1 )
using: 60 HZ Saturation
A Y . J

Write to memory by pressing:

DATA
ENTER

[ Entry Accepted

/
briefly, then
V/F Selection A
60 HZ Saturation
J
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|2.2c (continued) |

NOTE: The frequency
reference for this
operation comes
from d1-09 and is
factory set to 6 Hz.

WARNING

THE NEXT KEY-PRESS
WILL CAUSE THE MOTOR
TO MOVE; TAKE APPRO-
PRIATE PRECAUTIONS.

DESCRIPTION KEY SEQUENCE DIGITAL OPERATOR DISPLAY
&hejééh(fa mc;.tor rotation using | Press MENU , then DATA Frequency Ref
© unetion. ENTER ‘ U1-01= 0.00 HZ

If either or both of the SEQ and REF lights are
on, press LOCAL

REMOTE

The motor should ramp up to
speed, and rotation should be
counter-clockwise if the FWD
light is on. Rotation should be

Press & hold
JOG

Frequency Ref
U1-01= 6.00 HZ

RUN light will illuminate

clockwise if the REV light is on.
If rotation is incorrect, reverse
any two motor leads, then
repeat the motor rotation check.

Release
JOG I

Proceed to section 2.5,
“TEST RUN USING DIGITAL
OPERATOR”

2-13



| 2.2d POWER ON AND PRELIMINARY CHECKS - V/f WITH PG FEEDBACK |—

e Ensure motor is disconnected from load. To assure safety, disconnect the coupling or
belt which connects the motor with the machine so that motor operation is isolated,
prior to test operation.

e Verify the encoder to be used meets the following criteria: Line driver type (8830,

88C30), output pulse levels of 5-12V, and quadrature (A+, A—, B+, B-).

Power supply

for the encoder from the PG-X2 card is capable of 200mA @ 12VDC or 200mA @ 5VDC.
Do not use both of these power supplies simultaneously.

e Verify that the encoder PPR (pulses per revolution) and expected motor speed do not
exceed the bandwidth of the PG-X2 card, using the following formula:

300,000 Hz = 1.2 x (Max Speed in RPM / 60) x PPR of encoder

NOTE: Speed in RPM = 120 x frequency / # of motor poles

Example:

Encoder PPR = 1024, Maximum speed = 1750 RPM

300,000 Hz> 1.2 x (1750 / 60) x 1024

300,000 Hz = 35,840 Hz

Acceptable

DESCRIPTION KEY SEQUENCE DIGITAL OPERATOR DISPLAY
Apply input power to the drive.
If the display is not in English,
go to section 2.3, “CHANGING
THE LANGUAGE ON THE
DIGITAL OPERATOR.
Set the control method of the Press , then -~ ** Main Menu ** ™
drive to V/f w/PG Feedback MENU e
(Set A1-02 to 1) ) A Initialize )
Press , then twice e ™
DATA Control Method
ENTER A Open Loop Vector
V .
Press , then set drive to V/F w/PG
_DATA | Fdbk using: A1-02= 1
ENTER V/F w/PG Fdbk
AJ VJ h g
Write value to memory by pressing
DATA [ Entry Accepted j
ENTER
briefly, then

Control Method
V/F w/PG Fdbk
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|2.2d (continued) |

DESCRIPTION KEY SEQUENCE DIGITAL OPERATOR DISPLAY
/ ** H ** \
Set parameter access level to Press , then Main Menu
Advanced. This allows all MENU /\ Initialize
parameters to be viewed and — - J
modified.
Press  DATA , then ( Access Level
ENTER A l Quick Start
—t 4
Press  pDATA , then set drive to Advanced A1-01= 4
ENTER using: Advanced Level
/\J VJ h g
Write value to memory by pressing: 4 h
DATA Entry Accepted
ENTER N %
briefly, then
Access Level
Advanced Level
o /
Set PG Pulses/Rev to the Press , then twice ** Main Menu **
correct value. (NOTE: For a u J AJ Programming
Yaskawa vector motor, the \_ Y
correct value is 1024.)
Press th i 4 N
DATA |- then /\ 4 times Group F
ENTER Options
s o /
Press 3 times 4 N
DATA PG Pulses/Rev
ENTER 00600
— \ J

Set the correct PPR, using:

A V]

RESET J

PG Pulses/Rev
01024

Write value to memory by pressing:

DATA
ENTER

e ™~
Entry Accepted
N /
briefly, then
PG Pulses/Rev
F1-01= 1024
N /
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|2.2d (continued)l

DESCRIPTION

Select the drive input voltage,
then select an appropriate V/F
pattern. Refer to section 5.38,
“V/F PATTERN — STANDARD”
or 5.39, “V/F PATTERN —
CUSTOM”.

NOTE: A standard V/F pattern
for a 60 HZ motor is
pattern 1 (60 HZ
Saturation).

KEY SEQUENCE DIGITAL OPERATOR DISPLAY
Press MEN , then twice 4 ** Main Menu ** A
u /\ Programming
s s . /
Press  pATA , then 3 times 4 Group E h
ENTER A Motor
y y_ \_ J
Press  pATA ( Function E1 A
ENTER V/F Pattern
— N v
Press  pATA twice, then set the drive to the
“ENTER nominal input line
— voltage using: Input Voltage
/\J VJ 460 VAC
Write to memory by pressing: : N
DATA Entry Accepted
ENTER - %
briefly, then
Input Voltage A
E1-01= 460 VAC
. 4
Press A twice, then  pATA 4 E1-03= Fr= h
ENTER User Defined V/F
. 4
Then set the drive to desired V/F pattern 4 E1-03= 1 A
using: 60 HZ Saturation
A Y| g )
Write to memory by pressing:
DATA Entry Accepted
ENTER S
briefly, then
V/F Selection |
60 HZ Saturation
/
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| 2.2d (continued) |

DESCRIPTION KEY SEQUENCE DIGITAL OPERATOR DISPLAY
Display motor speed. Press ,then  pATA ,
MENU “ENTER
th a Function F1
en
v I ‘ Monitor
Press  paTa | then 4 times Motor Speed
ENTER /\ ‘ U1-05= 0.00 HZ

Rotate the motor shaft counter-
clockwise by hand (as viewed
from the load end of the motor).

¢ As the shaft is turned ¢ Motor Speed
counter-clockwise, a low U1-05= 2.38 HZ
positive speed should be /
indicated.
~
¢ As the shaft is turned Motor Speed
clockwise, a low negative U1-05=- 1.47 HZ
speed should be indicated. /

¢ [f the speed doesn’t change
when the motor shaft is
rotated, check encoder
wiring and connections.
The pulses from the encoder
can also be checked; see
section 6.6, “CHECKING
ENCODER PULSES.”

¢ [f the polarity is wrong,
switch the channels on the
input to the PG-X2 card
(on terminal block TA1,
swap wires at terminals
4 & 6 and swap wires at
terminals 5 & 7).
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| 2.2d (continued) |

NOTE: The frequency
reference for this
operation comes
from d1-09 andis
factory set to 6 Hz.

WARNING

THE NEXT KEY-PRESS
WILL CAUSE THE MOTOR
TO MOVE; TAKE APPRO-
PRIATE PRECAUTIONS.

DESCRIPTION KEY SEQUENCE DIGITAL OPERATOR DISPLAY
Check the motor rotation using | Press , then  DATA Frequency Ref
the JOG function. MENU ENTER U1-01= 0.00 HZ

If either or both of the SEQ and REF lights are
on, press | yeaL

REMOTE

The motor should ramp up to
speed, and rotation should be
counter-clockwise if the FWD
light is on. Rotation should be

Press & hold
JOG I

Frequency Ref
U1-01= 6.00 HZ

RUN light will illuminate

clockwise if the REV light is on.
If rotation is incorrect, reverse
any two motor leads, then
repeat the motor rotation check.

Release
JOG I

Proceed to section 2.5,
“TEST RUN USING DIGITAL
OPERATOR”
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| 2.3 CHANGING THE LANGUAGE ON THE DIGITAL OPERATOR

DESCRIPTION

KEY SEQUENCE

DIGITAL OPERATOR DISPLAY

Power ON

Bring up the Main Menu and
go to Initialize mode.

Press

Eiu J , then AJ :

then DATA
ENTER

[ Display in Wrong
Language ]

Change the language.

Press DATA , then select the correct
ENTER language using:

A V|

A1-00= O
English

R

Write value to memory.

Press  DATA

ENTER

[ Entry Accepted

briefly, then

Select Language
English

Return to operating mode.

Press ,then  DATA
MENU | “ENTER

Frequency Ref
U1-01= 0.00 HZ

N7 B N N2 N N
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| 2.4 CALCULATING MOTOR PARAMETERS

This procedure can be used as an alternative to auto-motor tuning. If the motor being used
with the drive did not pass motor auto-tuning or if the motor cannot be disconnected from
the load, the motor parameters need to be calculated and entered manually.

This procedure only applies to the Open Loop Vector Control method & the
Flux Vector Control method.

The following information used in the calculation formulas is usually listed on the motor
nameplate. If no-load current is not marked on the nameplate and the motor manufacturer
is not able to supply it, use the default value of (0.3 x IgLa) = INLA-

Motor Voltage (V) Vm
Motor Rated Speed (RPM) Ngr
Motor Rated Frequency (Hz) fr
Motor Synchronous Speed (RPM) Ns (Ns = fg* 120 / number of motor poles)
Full Load Amps (FLA) lFLA
No-Load Amps (NLA) INLA
DESCRIPTION KEY SEQUENCE DIGITAL OPERATOR DISPLAY
Enter the Maximum frequency Press , then twice ** Main Menu **
(E1-04 ). For constant torque MENU ) A‘ Programming
applications, set to motor . /
nameplate frequency. For
constant horsepower p ~
applications, set to maximum Press  DATA , then /\ 3 times Group E
frequency desired. ENTER Motor
—t —t \_ J
Press _DATA twice Input Voltage
ENTER -01=
L E1-01= 460 VAC )
Press twice, then _ DATA Max. Frequency
/\ ENTER I 0060.0 HZ
r— A s
Set the maximum frequency using: Max. Frequency
AJ VJ J 0060.0 HZ
RESET
Write value to memory by pressing
DATA Entry Accepted
ENTER
briefly, then
Max. Frequency
E1-04= 60.0 HZ
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| 2.4 (continued) |

DESCRIPTION KEY SEQUENCE DIGITAL OPERATOR DISPLAY
Enter the Base frequency Press twice , then pATA Base Frequenc N
( E1-06 ). This value can be /\ I ENTER I 0060 OqHZ y
obtained from the motor ’ Y,
nameplate (rated
frequency).
Set the base frequency using: Base Frequency N
AJ )\ ¢ 0060.0 HZ
RESET 7
Write value to memory by pressing  pATA I
ENTER Entry Accepted
J
briefly, then
Base Frequency h
E1-06= 60.0 HZ
/
Enter the maximum motor Press ,then  pATA Max. Voltage A
voltage ( E1-05 ). This value v “ENTER 400.0 VAC
can be obtained from the ) Y,
motor nameplate (rated
voltage).
Set the maximum voltage using: Max. Voltage A
A v > 460.0 VAC
/
RESET
Write value to memory by pressing  DATA N
ENTER ‘ Entry Accepted
/
briefly, then
Max. Voltage A
‘ E1-05= 460.0 VAC
/
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| 2.4 (continued) |

E2-02=

Motor Rated Slip
1.08 Hz

DESCRIPTION KEY SEQUENCE DIGITAL OPERATOR DISPLAY
Enter the motor rated full load Press , then 4 Function E2 h
amps ( E2-01). This value can ESC /\ Motor Setup
be obtained from the motor s \_ Y,
nameplate (motor full load
amps).
Press _DATA | twice ([ Motor Rated FLA )
ENTER
- 4 L 001.00 A )
Set the FLA using: 4 Motor Rated FLA
/\ v > 001.20 A
RESET E /
Write value to memory by pressing  DATA ;- N
ENTER Entry Accepted
N v
briefly, then
Motor Rated FLA
E2-01= 1.20A
A 4
Enter the motor rated slip Press ,then  pATA Motor Rated Sli A
( E2-02). This value can be A I ENTER I 02.90 HZ g
calculated using the following ’ Y,
formula:
o _ (Ns - Nr)
E2-02 = Ns x60x07 Set motor rated slip using: Motor Rated Slip
Nr = nameplate rated speed ‘
Ns = synchronous speed AJ VJ > J 1.08 HZ
Ns = fg x 120 / # of motor poles RESET
Write value to memory by pressing  DATA e
ENTER ‘ Entry Accepted
briefly, then
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| 2.4 (continued) |

DESCRIPTION KEY SEQUENCE DIGITAL OPERATOR DISPLAY
Enter the motor no-load current | Press ,then  DATA a No-Load Current
( E2-03 ). This value can some- A ENTER 000.60 A
times be obtained from the \_ ] Y,
motor nameplate. If it is
unavailable, use the following
formula to calculate it: Set motor no load current using: 4 No-Load Current N
1-5 HP:
000.32 A
Inta = IrLa X 0.50 > J L /
5-15 HP: /\J VJ RESET
|NLA = |FLA x 0.40
> 15 HP:
Inta = lFLa X 0.30 Write value to memory by pressing  DATA 4 N
ENTER Entry Accepted
/
briefly, then
( No-Load Current A
E2-03= 0.32A
. /
Enter number of motor poles Press ,then  DATA 4 Number of Poles N
(E2-04). /\J ENTER 04
. /
(Assuming an fg of 50 or 60 Hz)
Rated Speed Set number of motor poles using: e Number of Poles N
(RPM) # of motor poles 04
2400-3600 2 > )
1300-1800 4 AJ VJ RESET J
900-1200 6
660-900 8
Write value to memory by pressing  DATA
ENTER Entry Accepted
Note: \ J
This step is not required for brieflv. th
Open Loop Vector Control ne™y, hen
method (A1-02=0). Number of Poles
E2-04= 4
o /

Parameters E2-05 to E2-09 :
Factory set values are
acceptable.
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| 2.5 TEST RUN USING DIGITAL OPERATOR ("LOCAL" CONTROL)

The operation shown in Figure 2-3 and described in Table 2-5 is for a standard 60 Hz
motor.

FWD

\ ROTATION CHANGE FREQ.
+] AT 15HZ ? REFERENCE
OUTPUT ‘
DECEL

FREQUENCY @ ® ®
L]

POWER
~ !l on FOE\L/JVQ " | ACCEL
Y | ROTATION ()
FREQUENCY REVERSE | AT 15HZ \
SETTING RUN REV
ROTATION
AT 60HZ

Figure 2-3. Example of Simple Operation

| Table 2-5. Test Run With Digital Operator |

DESCRIPTION KEY SEQUENCE DIGITAL OPERATOR DISPLAY
Power ON Press MEND , then DATA Frequency Ref
) ENTER ‘ U1-01= 0.00 HZ
If either the SEQ or REF lights | Press SEQ and REF lights are off,
are on, they should be turned _LOCAL DRIVE and FWD lights are on.
off by pressing the LOCAL/ REMOTE
REMOTE key. This will set the E— ‘ Frequency Ref
drive so it can be completely U1-01= 0.00 HZ
controlled by the Digital
Operator.
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| Table 2-5. Test Run With Digital Operator - Continued |

DESCRIPTION KEY SEQUENCE DIGITAL OPERATOR DISPLAY

Set a run frequency of 15 Hz. Press DATA 4 Frequency Ref N
ENTER 000.00 HZ

- 4

Set the frequency to 15 using: = Ref
requency Re

/\J VJ R%ETJ ! 015.00 HZ |

Write the value to memory by pressing - ~
DATA
ENTER— I L Entry Accepted )
briefly, then
~
Frequency Ref
015.00 HZ
- 4
Display the output frequency. Press , then Output Freq
Ese J AN J U1-02=  0.00 HZ
- 4

Run the motor in the forward Press RUN light comes on and motor
direction. “ ramps up to speed.
Output Freq
U1-02= 15.00 HZ

NOTE: Output frequency may be
slightly higher than the
frequency reference,
depending on the control
method selected.

The motor ramps down to zero
speed, then ramps up in the
opposite direction.

Output Freq
U1-02= -15.00 HZ

NOTE: output frequency may be
slightly higher than the
frequency reference,
depending on the control
method selected.

Run the motor in the reverse Press RUN light remains on. FWD light
direction. % I goes out and REV light comes on.

2-25



| Table 2-5. Test Run With Digital Operator - Continued |

DESCRIPTION KEY SEQUENCE DIGITAL OPERATOR DISPLAY

Change the frequency Press ,then  paTA twice Frequency Ref
reference from 15 Hz to MENU “ENTER 015.00 HZ
60 Hz. - S

Change the frequency using:

Frequency Ref

/\J vJ R%ETJ . 060.00 HZ )

Write the value to memory by pressing e ~
_DATA Entry Accepted
ENTER - /
briefly, then
Frequency Ref
060.00 HZ
o 4
i 7
Display the output frequency. Press Esc , then /\ Output Freq
U1-02= -60.00 HZ
o 4

NOTE: Output frequency may be
slightly higher than the
frequency reference,
depending on the control
method selected.

Stop the motor. Press Y The STOP light turns on, and the
STOP RUN light blinks during the decel-
eration of the motor.

Output Freq
U1-02=  0.00 HZ
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| 2.6 PRE-OPERATION CONSIDERATIONS

e After completing the Test Run, connect the motor to the load.

¢ Additional control circuit wiring can be added, and parameters in the drive can be
programmed to configure the drive system to your specific application, including “Remote”
(2-wire or 3-wire) Control. See Section 5 for description of programmable features, and
also see instruction sheets for any options included with the drive.

* Record all parameter values (see Quick Reference sheets at the front of this manual).

| 2.7 STORAGE FUNCTION

The drive uses internal NV-RAM to store information when power is removed or in the event

of a power failure. Therefore, when power is reapplied, operation will begin at the same
state as when power was removed.

The following information is stored:

Last Main Speed Reference setting and forward/reverse selection from Digital
Operator.

The sequence of failure conditions that occurred before power was removed
(including content of a " CPF " failure).
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Section 3. OPERATION AT LOAD

After completing the start-up, and programming of parameters, turn off the AC main
circuit power. Make additional wiring connections required for the external control
functions selected by the parameter programming. Connect the driven machine to the
motor. Verify that the driven machine is in running condition, and that no dangerous
conditions exist around the drive system.

| CAUTION |

When starting and stopping the motor, use the operation signals (RUN/STOP,
FWD/REV), NOT the magnetic contactor on the power supply side (if present).

Run the motor under load with control by the Digital Operator using the same procedure
as for the Test Run (Table 2-5). If the Digital Operator is used in combination with
external commands or external commands only are used, the procedure must be altered
accordingly.

For preset starting (one-touch operation after setting the frequency), perform the
following:

1. Set the speed and press RUN. Motor accelerates, at the rate corresponding to the
preset accel time, to the preset speed. The accel time (C1-01) is set too short
relative to the load if the RPM of the accelerating motor does not increase
smoothly, or if a fault is displayed on the Digital Operator.

2. Press STOP. Unless coast to stop operation has been selected (by programming
of b1-03), the motor decelerates, at the rate corresponding to the preset decel
time (C1-02), to a stop.
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Section 4. DIGITAL OPERATOR

| 4.1 GENERAL

All functions of the GPD 515/G5 are accessed using the Digital Operator. In addition to
controlling motor operation, the operator can enter information into the drive memory to
configure the drive to the application by entering the Program mode.

| 4.2 DISPLAY AND KEYPAD

The Digital Operator has a 2 line by 16 character LCD display. Both numeric and alpha-
numeric data can appear on the display.

Indicator lamps and keys on the Digital Operator are described in Figure 4-1.

REMOTE Mode indication LEDs.
The LEDs light when REMOTE | ‘

Mode has been selected, ) | | |
either for Start/Stop (SEQ) (
control or Frequency
Reference (REF).

DRIVE FWD REV REMOTE
() [ J ® SEQ @ @ REF

2 line, 16 character
H alphanumeric LCD display;

Frequency Ref shows selected operation
Indicates which direction — U1-01 = 0.00 Hz status, fault code, or
parameter data.

the motor is being
commanded to run.

Displays the main menu for

Lights when the GPD 515/G5 — || Niaeass o mode selection.
is in Drive (operation) mode.

Returns to previous status
or menu level.

Displays data to be
changed, and enters new

Increase parameter number

or value of blinking digit. LOCAL
REmoTE | | MENU | ESC data.

Switch between LOCAL and ’ ‘ Decrease parameter number
REMOTE operation modes. T

P JOG /\ % or value of blinking digit.
Initiates Jog function. / / / .

g FWD / Resets a drive fault, or

H — lects digit of a set value to
Selects forward or —— | se
REV vA RESET be changed. The selected

reverse operation.

- digit will blink.
Run the motor. LED lights —— - STOP -
un s mofor. ==t 1O “ - | Stop the motor. LED lights

when drive is controlling hen drive is in st q
motor speed. when drive is in stoppe
condition.

Figure 4-1. Digital Operator
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| Table 4-1. Digital Operator Controls |

A. INDICATOR LAMPS

NAME FUNCTION

DRIVE Lights when the drive is in the Drive mode of operation.

FWD Lights when Forward motor run has been selected.

REV Lights when Reverse motor run has been selected.

REMOTE Lights when the drive is programmed to operate from external RUN and STOP

SEQ signals.

REMOTE Lights when the drive is programmed to operate by an external frequency

REF reference signal.

RUN Off when drive is in stopped condition; lights steadily when Run signal is
active; blinks after Stop signal has been received and drive output is ramping
down. (See Figure 4-2.)

STOP Lights steadily at initial power-up; blinks after Run signal becomes active but
frequency reference is zero; off when drive output is controlling motor speed.
(See Figure 4-2.)

B. KEYPAD KEYS

LABEL FUNCTION

LOCAL Pressing this key toggles between the Local (Digital Operator) and Remote (Termin-
REMOTE als) modes of operation. Active only when the drive is in stopped condition.

JOG IN DRIVE MODE: Pressing and holding this key will initiate Jog function: drive

output goes to programmed Jog Frequency ( d1-09 ) to check motor operation, or
to position machine. When key is released, output returns to zero and motor stops.
If the motor is already running, pressing this key will have no effect.

NOTE: Disabled if the drive is programmed

to use an external JOG input.

FWD IN DRIVE MODE: Each press of this key will toggle between Forward and Reverse
REV motor run direction. The selected direction is indicated by the FWD or REV lamp
being lit. If the selection is made while the drive is stopped, it determines the
direction the motor will run when started. If the selection is changed during running,
the drive will ramp the motor to zero speed and then ramp it up to set speed in

the opposite (i.e. newly selected) direction.

RUN IN DRIVE MODE: If the drive is not programmed to operate by external RUN

and STOP signals (as indicated by REMOTE SEQ lamp being lit), pressing this key
will produce a Run command to initiate drive output to the motor. However,

output frequency will be zero if the frequency reference is zero at the time this key
is pressed.

STOP IN DRIVE MODE: Pressing this key will produce a Stop command. The drive
will decelerate the motor in the programmed stopping manner, then drive output
will be disconnected from the motor.
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Table 4-1. Digital Operator Controls - Continued

B. KEYPAD KEYS - Continued

LABEL FUNCTION
MENU IN DRIVE MODE: Pressing this key will display the top level of the menu tree for
selecting and reading parameters. The drive will change to Program mode.
IN PROGRAM MODE: Pressing this key will display the top level of the menu tree
for returning to the Drive mode. Pressing the MENU & DATA/ENTER keys in
succession will change to Drive mode and display the frequency reference setting.
ESC Each time this key is pressed the display returns to the previous level in the menu
tree or to the status prior to pressing DATA/ENTER.
DATA IN DRIVE MODE OR PROGRAM MODE: When a parameter number is being
ENTER displayed, pressing this key will display the parameter’s set value which is
presently in memory.
IN PROGRAM MODE ONLY: After the displayed set value has been changed as
desired, pressing this key will write the new set value into the drive memory to
replace the old value.
> IN DRIVE MODE OR PROGRAM MODE: When a changeable data value is being
RESET displayed, pressing this key moves the blinking (i.e. "changeable") position to the
next digit to the right. If at the right-most position, this will wrap-around to the first
position on the left side of the display.
N\ IN DRIVE MODE OR PROGRAM MODE: Pressing this key will increase the value
(up arrow) of the blinking digit in the display by 1. Pressing this key will increase a parameter
number by 1.
v IN DRIVE MODE OR PROGRAM MODE: Pressing this key will decrease the value
(down arrow) of the blinking digit in the display by 1. Pressing this key will decrease a parameter
number by 1.

POWER
ON

RUN
COMMAND

PRESS
RUN KEY

PRESS
STOP KEY

FREQUENCY
REFERENCE

OUTPUT
FREQUENCY

RUN — 5
LAMP

STOP
LAMP

® O @)

@)
o

®
o O o O

.. o )z
' - off O Blinking Q Lighted Steady
/

Figure 4-2. Functioning of RUN and STOP Lamps
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DIGITAL OPERATOR MENU TREES

4.3

A. Quick-start Access Level

The flowchart tree below illustrates the process of accessing drive parameters when the
Access Level is set to Quick Start (A1-01 = 2).

MENU J

Operation

Drive operation is enabled.
Drive status is displayed.

Function (1) or

DATA
ENTER

Use the AI and VI keys to

scroll through the Functions and Parameters.

Initialize

( Initialize )

LCD language display is selected.
Parameter access levels, control
method selection and initialize
passwords are set.

DATA
ENTER

Programming

( Programming )

Parameters are set/read. Items to be
set/read vary depending on the access
level setting.

DATA
ENTER

Auto-tuning

( Auto-tuning )

Motor parameters are
automatically set by entering
tuning data (motor nameplate
values) when using Open
Loop or Flux Vector control
method ( A1-02 =2 or 3).

Modified Constants

( Modified Parameters )

Only parameters that have been
changed from the factory settings are
set/read.

NOTES

1)

@

(€

A Function is a “sub-menu”
containing many parameters.
Use the DATA/ENTER key to
access these parameters.
This parameter is user
selectable according to the
setting of 01-01.

Not available for all Control
Methods.

Display Parameter
U1-01  Frequency Reference Parameter
U1-02  Output Frequency Parameter
U1-03  Output Current Parameter
U1-06  Output Voltage (2 Parameter
U2 Fault Trace Function
u3 Fault History Function
U1 Monitor Function
A1-00 Select Language Parameter
A1-01  Access Level Parameter
A1-02  Control Method Parameter
A1-03 Init Parameters Parameter
A1-04  Enter Password Parameter
b1-01 Reference Source Parameter
b1-02  Run Source Parameter
b1-03 Stopping Method Parameter
C1-01 Accel Time 1 Parameter
C1-02 Decel Time 1 Parameter
d1-01  Reference 1 Parameter
d1-02  Reference 2 Parameter
d1-03  Reference 3 Parameter
d1-04  Reference 4 Parameter
d1-09  Jog Reference Parameter
E1-01 Input Voltage Parameter
E1-02  Motor Selection Parameter
E1-03  V/F Selection (3 Parameter
E1-04 Max Frequency Parameter
E1-05 Max Voltage Parameter
E1-06 Base Frequency Parameter
E1-07  Mid Frequency A (3) Parameter
E1-08 Mid Voltage A (3 Parameter
E1-09  Min Frequency Parameter
E1-10  Min Voltage (3 Parameter
E1-13  Base Voltage (3 Parameter
E2-01 Motor Rated FLA Parameter
E2-02 Motor Rated Slip (3) Parameter
E2-03  No-Load Current (3) Parameter
E2-04  Number of Poles (3) Parameter




| 4.3 DIGITAL OPERATOR MENU TREES | Continued

B. Basic Access Level

The flowchart tree below illustrates the process of accessing drive

Access Level is set to Basic (A1-01

= 3).

MENU J I Operation

parameters when the

Display

Function (7) or

Drive operation is enabled.
Drive status is displayed.

DATA
ENTER

Initialize

=1>

Use the AI and V| keys to

scroll through the Functions and Parameters.

( Initialize )

LCD language display is selected.
Parameter access levels, control
method selection and initialize
passwords are set.

1>

Programming

DATA
ENTER

( Programming )

Parameters are set/read. ltems to be
set/read vary depending on the access
level setting.

Auto-tuning

>

( Auto-tuning )

Motor parameters are
automatically set by entering
tuning data (motor nameplate
values) when using Open
Loop or Flux Vector control
method ( A1-02 = 2 or 3).

2

Modified Constants

( Modified Parameters )

Only parameters that have been
changed from the factory settings are
set/read.

NOTES

1) A Function is a “sub-menu”
containing many parameters.
Use the DATA/ENTER key to
access these parameters.

@ This parameter is user
selectable according to the
setting of 01-01.

(€ Not available for all Control
Methods.

DATA
ENTER

Parameter
U1-01 Frequency Reference Parameter
U1-02 Output Frequency Parameter
U1-03 Output Current Parameter
U1-06  Output Voltage (2 Parameter
U2 Fault Trace Function
U3 Fault History Function
V)] Monitor Function
A1-00 Select Language Parameter
A1-01 Access Level Parameter
A1-02 Control Method Parameter
A1-03  Init Parameters Parameter
A1-04 Enter Password Parameter
b1 Sequence Function
b2 DC Braking Function
c1 Accel/Decel Function
c3 Motor-Slip Comp (3) Function
ca Torque Comp (3) Function
c5 ASR Tuning (3 Function
C6 Carrier Freq. Function
di Preset Reference Function
d2 Reference Limits Function
d3 Jump Frequencies Function
E1 V/F Patern Function
E2 Motor Setup Function
H1 Digital Inputs Function
H2 Digital Outputs Function
H3 Analog Inputs Function
H4 Analog Outputs Function
L1 Motor Overload Function
L2 PwrLoss Ridethru Function
L3 Stall Prevention Function
L4 Ref Detection Function
L5 Fault Reset Function
L6 Torque Detection Function
L7 Torque Limit (3) Function
L8 Hdwe Protection Function
ol Monitor Select Function
02 Key Selection Function




| 4.3 DIGITAL OPERATOR MENU TREES | Continued

C. Advanced Access Level

The flowchart tree below illustrates the process of accessing drive parameters when the
Access Level is set to Advanced (A1-01 = 4).

MENU J

Operation

DATA
| ENTER

Function (7) or

Drive operation is enabled.
Drive status is displayed.

Initialize

DATA
| ENTER

( Initialize )

LCD language display is
selected. Parameter access
levels, control method
selection and initialize
passwords are set.

Programming

( Programming )

Parameters are set/read.
Items to be set/read vary
depending on the access
level setting.

|| _DATA
ENTER

Auto-tuning

( Auto-tuning )

Motor parameters are
automatically set by entering
tuning data (motor nameplate
values) when using Open
Loop or Flux Vector control
method ( A1-02 =2 or 3).

Modified Constants

( Modified Parameters )

Only parameters that have
been changed from the
factory settings are set/read.

NOTES

1)

@

€

A Function is a “sub-menu”
containing many parameters.
Use the DATA/ENTER key to
access these parameters.
This parameter is user
selectable according to the
setting of 01-01.

Not available for all Control
Methods.

To

Displa:
pay Parameter
U1-01 Frequency Reference Parameter
U1-02  Output Frequency Parameter
Usethe AL I and NS I keys to
U1-03 Output Current Parameter
scroll through the Functions and Parameters.
U1-06  Output Voltage (2 Parameter
U2 Fault Trace Function
U3 Fault History Function
U]] Monitor Function
A1-00 Select Language Parameter
A1-01  Access Level Parameter
A1-02  Control Method Parameter
b Application
A1-03 Init Parameters Parameter
Application
A1-04  Enter Password Parameter
A2 User Constants Function
DATA I .
“Enter | b1 Sequence Function
b2 DC Braking Function
b3 Speed Search Function
b4 Delay TIimers Function
b5 PID Control Function
b6 Reference Hold Function
—| C Tuning
b7 Droop Control (3) Function
Tunin
9 b8 Energy Saving (€ Function
b9 Zero Servo (3) Function
DATA .
“ENTER I C1 Accel/Decel Function
C2 S-Curve Acc/Dec Function
c3 Motor-Slip Comp (3) Function
ca Torque Comp (3) Function
c5 ASR Tuning 3 Function
—| d Reference c6 Carrier Freq Function
Reference Cc7 Hunting Prev 3) Function
cs Factory Tuning (3) Function
DATA .
“ENTER di Preset Reference Function
d2 Reference Limits Function
d3 Jump Frequencies Function
da4 Sequence Function
d5 Torque Control (3) Function




| 4.3 DIGITAL OPERATOR MENU TREES | Continued

C. Advanced Access Level (Continued)

From
A

ﬂ E Motor Parameters

Motor

N
2

—| F Options

Options

DATA ||
ENTER

Display

Function (1) or

DATA
ENTER

ﬂ H | Control Circuit Terminals

DATA
ENTER

Terminal

- DATA

ﬂ L Protection = TENTER
Protection

H o Digital Operator = “ENTER
Operator

Parameter
E1 V/f Pattern Function
E2 Motor Setup Function
E3 Control Method (Motor 2) Function
E4 v/f Pattern (Motor 2) Function
E5 Motor Setup (Motor 2) Function
F1 PG Speed Setup (3) Function
F2 Al-14 Setup Function
F3 DI-08, 16 Setup Function
F4 AO-08, 12 Setup Function
F5 DO-02 Setup Function
F6 DO-08 Setup Function
F7 PO-36F Setup Function
F8 SI-F/G Setup Function
F9 CP-916 Setup Function
H1 Digital Inputs Function
H2 Digital Outputs Function
H3 Analog Inputs Function
H4 Analog Outputs Function
H5 Serial Com Setup Function
L1 Motor overload Function
L2 PwrLoss Ridethru Function
L3 Stall Prevention Function
L4 Ref Detection Function
L5 Fault Restart Function
L6 Torque Detection Function
L7 Torque Limit (3) Function
L8 Hdwe Protection Function
o1 Monitor Select Function
02 Key Functions Function




| 4.4 BASIC PROGRAMMING

All parameters are set by accessing them through a menu tree with multiple access levels.

The setting of the Access Level in the Initialization Menu determines which parameters

appear on the Digital Operator. To see Example 1 and 2 in detail, refer to Tables 4-5, 4-6

and 4-7.
Table 4-2. Parameter Menu
Menu Level Digital Operator Digital Operator
(Advanced Reference Name Display Display
Access) Example 1 Example 2
Level 1 Digital Operator Mode Programming Initialize
Level 2 Parameter Group C — Tuning —
Level 3 Parameter Function C1 Accel/Decel —
Level 4 Parameter Name Decel Time 1 Control Method
Level 5 Parameter Number C1-02 A1-02
Level 6 Parameter Setting Value 10.0 sec V/F Control

The parameters are arranged by groups.
Group(s) appear under which Mode.

_Table 4-3. Parameter Groups

Digital Operator Modified
Modes Constants

The following table shows which Parameter

Operation Initialize Programming Auto-Tuning

U — Monitor A — Initialize b — Application
C —Tuning

d — Reference
E — Motor

F — Options

H — Terminals
L — Protection

0 — Operator

No Group Name | No Group Name

Parameter
Groups List *

* For a complete listing of parameters, see Appendix 1.
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| 4.5 MODES OF OPERATION

The procedure for choosing a mode is shown in Table 4-4.

| Table 4-4. Digital Operator Mode Selection |

DESCRIPTION

KEY SEQUENCE

DIGITAL OPERATOR DISPLAY

Frequency Ref
U1-01= 0.00 HZ

Top of Main Menu
* Displays Operation Mode
(drive changes to Program

Press
MENU I

** Main Menu **
Operation

to Drive mode).

mode).
¢ Displays Initialize Mode. Press A ** Main Menu **
Initialize
—
. ,aljgfys Programming Press A ** Main Menu **
’ Programmin
g g
U Dl'splays Auto-Tuning Mode | Press ** Main Menu **
(displayed only when Vector A Auto-Tunin
Control Method is selected). —_— 9
e LN an ons )
: Modified Constants
— Y,
Top of Main Menu Press or . ™
** Main Menu **
* Return to Operation. MENU J )
y /\ Operation )
. Sglect Operation Mode. Press DATA Frequency Ref N
" Displays frequency “ENTER U1-01= 0.00 HZ
reference setting (changes — Y,
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Parameters are changed by pressing the MENU key to enter the Program mode, then
advancing through the levels of the menu to access the parameter that is desired to be
changed. Only the parameters listed in Table A1-11 (Appendix 1) may be changed while
the drive is running.

| Table 4-5. Example 1A: Changing a Parameter in Quick-start Access Level |

DESCRIPTION KEY SEQUENCE DIGITAL OPERATOR DISPLAY

Frequency Ref
U1-01=0.00 HZ
 Select Programming Mode. | Press , then twice . o
MENU A Main Mer?u
y ) Programming
A s
¢ Select the Parameter Name. | Press , then 4 times
_DATA AL [ Decel Tme1 |
ENTER C1-02=10.0 sec
. /
* Select the Decel Time 1 Press - - ~
parameter setting. (The first % Decel Time 1
digit of the value to be set / 0010.0 sec
blinks.) N /
e Change reference value. Change value by pressing -
Decel Time 1
/\J VJ 0001.0 sec
RESET
e Write into memory. Press DATA /~ N
ENTER Entry Accepted
. /
briefly, then
Decel Time 1
C1-02= 1.0 sec
A s
Top of Main Menu Press ok N ot .
e Return to Operation. MENU Main Mgnu
I Operation
A s
ey s, | 7 _pama_
ENTER U1-01= 0.00 HZ
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Table 4-6. Example 1B: Changing a Parameter in Advanced Access

DESCRIPTION KEY SEQUENCE DIGITAL OPERATOR DISPLAY
4
Frequency Ref
U1-01= 0.00 HZ
.
¢ Select Programming Mode. | Press , then twice o ) o
MENU A Ma|n Mer?u
Programming
— —
B gi;éeu(;t Tuning Parameter Press DATA , then /\ Group C ™
ENTER ‘ Tuning
—d —_— )
* Select the Accel/Decel P .
anec?ione ccel/Dece eSS HATA Function C1 ™
' ENTER ‘ Accel/Decel
— Y,
¢ Select the P ter N P , th )
elect the Parameter Name eSS HATA en /\ Decel Time 1 ™
ENTER -02=
I C1-02= 10.0 sec )
¢ Select the Decel Time 1 Press . ™
parameter setting. (The first % Decel Time 1
digit of the value to be set / 0010.0 sec )
blinks.)
¢ Change reference value. Change value by pressing ' Decel Time 1
/\J VJ ‘ 0001.0 sec
RESET
¢ Write into memory. Press DATA e
ENTER ‘ Entry Accepted
briefly, then
Decel Time 1 h
‘ C1-02= 1.0 sec
/
Top of Main Menu Press ** Main Menu ** N
¢ Return to Operation. MENU ‘ Oa t? u
peration )
' (Scilgr?t ;pg%'ﬁ\?eMrﬁgge) Press DATA Frequency Ref h
9 ' ENTER ‘ U1-01= 0.00 HZ
— J
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DESCRIPTION KEY SEQUENCE DIGITAL OPERATOR DISPLAY
Frequency Ref
U1-01= 0.00 HZ
o /
itiali - . N
e Select Initialize Mode. Press , then ** Main Menu **
MENU A\ Initialize
s . /
* Select the Parameter Name. | Press DATA , then /\ twice Control Method
ENTER Open Loop Vector
— —
* Change data value. Press  paTa , then twice A1-02= 0
ENTER /\ V/F Control
—l —l \
e Write into memory. Press DATA 4 ™
ENTER Entry Accepted
—d o /
briefly, then
4 Control Method A
V/F Control
o /
Top of Main Menu . Press ** Main Menu **
* Return to Operation. MENU Operation
o /
e Select Operatiqn Mode Press DATA Frequency Ref
(changes to Drive mode). “ENTER U1-01= 0.00 HZ
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Section 5. PROGRAMMABLE FEATURES

| 5.1 GENERAL

This section describes features of the GPD 515/G5 which are defined by programmed
settings in the various parameters in memory. Since most features use more than one
parameter, the descriptions appear in alphabetical order by the function name. In Table
5-1, the functions are grouped into operational categories. To cross reference a
particular parameter to the features to which it applies, see the listings in Appendix 1, or
the Index.

Table 5-1. List of Features Defined By Parameters

Miscellaneous Parameters

FUNCTION LGS PARAMETER(S)
REFERENCE
SET-UP
Initialization (Reset), 2-Wire or 3-Wire 5.37 A1-03

02-01,-02,-05,-06,-07,-08

STARTING

Accel Time

C1-01,-03,-05,-07 -11

DC Injection Braking at Start 5.10 b2-01,-02,-03
STOPPING

LSMOPPING MENOT | s S AD o e s D103 e
LDECBITIME s S W €1-02,-04,-06-08,-09.-11 .
A USSR SUO! NUUSOUS s SO ISR & .41 W oS

DC Injection Braking at Stop 5.10 b2-01,-02,-04

SPEED CONTROL
Frequency Ref. Input Signals (Auto/Manual) 5.19 H3-01 thru -12
(Term. 13, 16) |

.Frequency Reference, Upper & Lower Limits 1 522 | ... 9S00t 08 .
LJOGRIOIONCE s DR d109 o

Speed Reference Selection (Local/Remote) 5.25 A | b1-01,-02; H1-01 thru -06
- Miiiti-step Speed Sefting " 5258 di-01 thru -09; Hi0i thru 08 "

Sample/Hold , 532 F H1-01 thru -06

Up/Down Frequency Setting 5.32 G H1-01 thru -06




| Table 5-1. List of Features Defined By Parameters - Continued |

FUNCTION

PARAGRAPH
REFERENCE

PARAMETER(S)

SPEED CONTROL - continued

Automatic Frequency Regulator (AFR) Gain

Zero Speed Control

b1-05; E1-09

Frequency Reference Loss Detection

REVERSE
Reverse Run Disabled Table A1-2 b1-04
RUNNING
..Critical Frequency Rejection e SR N d3-01 thru -04 ...
LCarrier FIeQUENCY e 58 e €6-01-02-03 ..
Speed Search 532D b2-01,-02,-03;
et sttt sssesssssesesesssssesseabsssessiessiresn s 01 _thru -06; L2-08,-04
..Speed CoINCIdENCE b SIS S
Energy Saving 5.16 b8-01,-02; H1-01 thru -06
S GO RRR T R g [ T T e ¥ e
RUNNING IMPROVEMENTS
..Jorque Compensation e b 542 i CAO102
ST PIOVENNON | e 939 i L3-01 thru -06 oo
Droop 5.13 b7-01,-02
Hunting Prevention 5.23 C7-01,-02
PROTECTIVE FEATURES
Momentary Power Loss Ride-thru 5.29 H1-01 thru -06; L2-01,-02

Miscellaneous Protective Functions 5.27 L8-01,-02
DRIVE CONTROLS, INPUT

Multi-function Analog Inputs (Term. 16, 14) 5.29 H3-05,-09
GGy HSTaranGe Bas and G B L T A A8 08
et TRt TarmiRals Charm . gy P R T R
..... T ]

DRIVE OUTPUT

Multi-function Output Terminals (Term. 9 & 10; 25-27) 5.32 H2-01,-02,-03

Rnaics Mowiter Gutpat (Vidi-fanctiony (rrm: 3185y T L R T S
MONITOR DISPLAY

Digital Operator Display Selection 5.1 o1-03

..... S T T o B
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| 5.2 ACCEL/DECEL TIME

A. C1-01 : Accel Time1 C1-06: Decel Time 3 Factory setting (each): 10.0

C1-02 : Decel Time 1
C1-03 : Accel Time 2
C1-04 : Decel Time 2
C1-05: Accel Time 3

C1-07: Accel Time 4
C1-08: Decel Time 4
C1-09: Fast Stop

Range* (each): 0.0 to 6000.0
seconds
(* Note: see para. 5.2 E)

Decel Time

The drive incorporates four sets of individually programmable acceleration and deceleration
times.

B. H1-01 thru H1-06 : Multi- Data 7 : Accel/Decel Time Selection 1
function Inputs (Term. 3 thru 8) Data 1 A : Accel/Decel Time Selection 2

By programming data " 7 " into one of the
multi-function parameters (H1-01 thru TIME SELECTION 1
H1-06 ), the corresponding multi-function input /0
terminal (3 thru 8) becomes the Time Selection 1 ©
: ; . . TIME SELECTION 2
input. When the input terminal (i.e. external

contact) is open, Time 1 (C1-01/ C1-02) is o/oc
selected. When the input terminal is closed,
Time 2 (C1-03/ C1-04) is selected. By
programming data " 1A " into another of the
multi-function parameters, the corresponding
multi-function input terminal becomes the Time
Selection 2 input. When the input terminal is
open, Time 1 or 2 is selected based on the setting of the Time Selection 1 input. When
the input is closed, Time 3 (C1-05/ C1-06) or Time 4 (C1-07/ C1-08) is selected
based on the status of the Time Selection 1 input.

GPD 515/G5

N

ov

Accel/Decel Accel/Decel

Selection 2 Selection 1 Accel Time Decel Time

H1-06 = 1A H1-05 = 07
Open Open C1-01 C1-02
Open Closed C1-083 C1-04
Closed Open C1-05 C1-06
Closed Closed C1-07 C1-08




| 5.2 ACCEL/DECEL TIME | Continued

B. (Continued) Data A : Accel/Decel Hold (Speed
HOLD Command)

By programming data " A " into one of the multifunction input parameters (H1-01 thru
H1-06 ), one of the multi-function input terminals (3 thru 8) becomes a HOLD command
input. As long as the HOLD command is present, accel and decel are in a prohibit state,
and the