EET 273, Labs 6-9
Wiring for PLC and Frequency Drive
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Power sections, Motor, and PLC Power Section

Below, document the power section of the system including Fused Disconnect, Fuses, Forward and Reverse Motor Contacts, Transformer, Interposing Relay contacts, and PLC power. Note that an M220 relay, energized by the E-Stop) will be used to provide power to all I/O. “MCR On” Is used to denote the wire feeding the I/O circuits. Stack Lights: Red=Control Power; Green=M1 Energized (Forward or Reverse).

Have this diagram initialed when the circuit is demonstrated.
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PLC I/O Connections
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Input 5 is on if SS1 is to the Left

Input 6 is on if SS3 is to the Left

Input 7 is on if SS3 is to the Right

Inputs 6 and 7 are off if SS3 is in the Center Pos.

     Frequency Drive Connections
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10: CPU failure 3 (CF3)

11: Hardware Protection Failure (HPF)
12: Over-current during accel (OCA)
13: Over-current during decel (OCd)
14: Over-current during steady state (OCn)
15:Ground fault or fuse failure (GFF)
16: Reserved

17: Input Power three-phase loss

18: External Base-Block (bb)

19: Auto Adjust accel/decel failure (cFA)
20: Software protection code (codE)
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Technical Support
By Telephone: 770-844-4200

(Mon.-Fri., 9:00 a.m.-6:00 p.m. E.T.)

On the Web: www.automationdirect.com
Our technical support group is glad to work with you in answering your
questions. If you cannot find the solution to your particular application,
or, if for any reason you need additional technical assistance, please call
technical support at 770-844-4200. We are available weekdays from
9:00 a.m. to 6:00 p.m. Eastern Time.

We also encourage you to visit our web site where you can find
technical and non-technical |nformat|on about our products and our
company. Visit us at www.aut ct.com
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(GS2 SERIES DRIVES
QUICK REFERENCE

"Almmatln

BAsic WIRING DIAGRAM

Power Source* = AC Motor
' T
100-120V+-10%
200-240V+-10% GS2-xxxx _,
380-480V+-10% L2
T3
(50,60Hz+-5%) 5 —
* Use terminals L1, L2 for 100V 1-phase )
models; use any two of L1, L2, L3 for , Bi Braking resistor
200V 1-phase models. B2 (optional)
Grounding resistance _L_O @ »
less than 0.1Q R1
) Mutti-function
*Factory default: R1C | 120VAC/24VDC @5A
O L@ on ) 230VAC @2.5A
Forward/Stop : ! o R1 0' wWFactory default:
5 : e ) inverter Running
[ oO——¢ -
Reverse/Stop b R2
+—o 0o DI3 i :ﬂzﬁzcm;voc @5A
External Fauft (N.Q).) R2C ¢ 230VAC @2.5
4 O Di4 Oﬁ“ YeFactory default:
Mutti-Speed 1 Irverter Fault
‘ 5 DIS Potentiometer (3k-5:<23 émay be
N requir r some
Multi-Speed2 | | Anslog  AO meters)
oo DI6 00 +10VDC
o—+@ 2003 max Voitmeter
Multi-Speed3 | | ACM ¢
+—#) DCM *Factory defautt:
indicates output frequency
Analog voltage +OV RJ-12 Serial Comm Port
g:tovf ' (10mA max) Interface (see note below)
entiometer RS-485
3k-5kQ Al SGND) | SGH
Analog current 3:5G- | 3:RXD
20mA e 4:SG+ | 4 TXD
4-20mA 5:45V | 5:+45V

*Factory default: output frequency determined by the potentiometer on the keypad.

O Main circult (power) terminais @ Control circuit terminal = Shieided leads
Warning: Do not plug a modem or telephone into the GS2 R]12 Serial Comm
A Port, or permanent damage may result. Terminals 2 and 5 should not be used as a
power source for your communication connection.
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This abbreviated parameter list contains only the most commonly used
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rameters. For the complete GS2 Series parameter listing, see the GS2
ries Drives User Manual.

00: Inverter Running

06: At Maximum Speed

P 0.00 Motor Nameplate  [100/200V class:  200/208/220/230/240
: Voltage 400V class: 380/400/415/440/460/480
P 0.01 | Motor Nameplate Amps |Drive Rated Amps X 30 to 100%
P 0.02 | Motor Base Frequency |50/60/400
P 0.03 Motor Base RPM 375 to 9999 RPM
P 0.04 | Motor Maximum RPM |P 0.03 to 9999 RPM
P 1.00 Stop Methods 00: Ramp to Stop 01: Coast to Stop
P 1.01 Acceleration Time 1 |0.1 to 600 sec :
P 1.02 Deceleration Time 1 |0.1 to 600 sec
H . 00: General Pu 02: Fans and Pumps
P 2.00 Vol Settings 01: High Starting Torque 03: Custom
P 2.02 Auto-torque Boost |00 to 10 :
00: Operation determined by 03: Operation determined by
digital keypad RS-485 interface,
01: Operation determined by keypad STOP is effective
P 3.00 Source of Operation external control terminals, 04: Operation determined by
: Command keypad STOP is effective RS-485 interface,
02: Operation determined by keypad STOP is ineffective
external control terminals,
keypad STOP is ineffective
Multi-function 1 00: DI1 - FWD / STOP; 02: DI1 - RUN momentary (N.O.)
P 3.01 Uit et DI2 - REV / STOP DI2 - REV/ FWD
R B Bl 01: DI1 - RUN / STOP; Di3 - STOP momentary (N.C.)
Di2 - REV/FWD
P 3.02 Multi-function Input  |00: External Fault (N.O.) 09: Second Accel/Decel Time
* (D13) 01: External Fault (N.C.) 10: Speed Hold
: ; 02: External Reset 11: Increase Speed
Multi- |
p3.03 | Mul f“('[')cltf)’" PP 03: Multi-Speed/PID SP Bit 1 12: Decrease Speed
- - 04: Multi-Speed/PID SP Bit 2 13: Reset Speed to Zero
p3.04 | Multi-functioninput o5 Myl speed/PID SPBit3  14: PID Disable (N.O.)
D 06: Jog 15: PID Disable (N.C.)
Multi-function Input  |07: Extemal Base Block (N.O)) 99: input Disable
P 3.05
(DI6) 08: External Base Block (N.C.)

P3.11 Muiti-Function  |01: Inverter Fault 07: Over torque detected
’ Output Terminal 1 |02: At Speed 08: Above Desired Current
03: Zero Speed 09: Below Desired Current
P3.12 Multi-Function | 04: Above Desired Frequency 10: PID Deviation Alarm
' Output Terminal 2 |05: Below Desired Frequency
00: Frequency determined by keypad potentiometer
01: Frequency determined by digital keypad up/down
02: Frequency determined by O to +10V input on Al terminal with
jumpers
P 4.00 Sourcceo?:'Fmr:g;enq 03: Frequency determined by 4 to 20mA input on Al terminal with
jumpers
04: Frequency determined by 0 to 20mA input on Al terminal with
jumpers
05: Frequency determined by RS485 communication interface
P 4.01 Analog Input Offset |00: Offset disabled 02:Negative Offset
: Polarity 01: Positive Offset
P 4.02 | Analog Input Offset [0.0 to 100.0%
P 4.03 | Analog input Gain [0.0 to 300.0%
Analog Output | 00: Frequency Hz .
P4.11 Signal 01: Current A 02: PV
P 4.12 | Analog Output Gain |00 to 200%
00: Inhibit PID operation 03: Reverse Acting PID feedback,
(Heating Loop) PV from AVL(0 to + 10V)
P 7.00 Input Terminal for |01: Forward Acting PID feedback, 04: Reverse Acting PID feedback,
: PID Feedback PV from AVI (0 to + 10V) PV from ACI (4 to 20mA)
02: Forward Acting PID feedback,
PV from ACI (4 to 20mA)
P 7.02 input Terminal for |00: Keypad 01: Serial Communications
' PID Feedback
P 7.20 | Proportional Control {0.0 to 10.0
P7.21 | integral Control |0.00 to 100.0 sec 0.00: Disable
P 7.22 | Derivative Control |0.00 to 1.00 sec
00: Output Frequency (Hz) 05: Output Voltage (V)
User Defined  |01° Motor Speed (RPM) 06: DC Bus Voltage (V)
P8O0 | .\ Function |02 OutputFreq. X P8.01 07: PID Setpoint
spiay 03: Output Current (A) 08: PID Feedback (PV)
04: Motor Output Curmrent (%) 09: Frequency Setpoint
Frequency Scale
P 8.01 Factor 0.01 to 160.0
P 9.08 | Restore to Default |99: Restores ALL parameters to factory defaults






LAB 7 Frequency Drive Test and F/R Motor Starters
1) Wipe out the program from the PLC.
2) After wiring in the Frequency drive, power up the system, and turn on the manual motor starter to provide voltage to the drive.  Press the program button and check for the following values in the drive:

P 0.00= 230 (230 V motor)

P 0.01= 3.4 (3.4 Amps draw)

P 0.02= 60 (60 Hertz Base)

P 0.03= 1750 (Motor Base RPM)

P 0.04= 1750 (Maximum RPM)

P 1.00= 00 (Ramp-controlled starting and stopping)

P 1.01= 1.0 (Acceleration time in seconds)

P 1.02= 1.0 (Deceleration time in seconds)

P 3.00= 00 (Operation Determined by Digital Keypad)

P4.00=00 (Frequency determined by keypad potentiometer)
______Set the Pot fully clockwise and Press “FWD” then “RUN” and verify that the motor reaches 1750 hertz in 1 second, and press stop to verify that the drive stops in 1 second.

_____Verify forward and reverse operation using the keypad.
_____ Use the Pot to control the speed to the drive

3) _____Change setting 3.00 to 01 and make sure Setting 3.01 is 01. This will allow the PLC Outputs to control the VFD operation and direction using the Output 0 and 1 to control the VFD D11 and 12 inputs.
Program 7a) Enter and download the program below:  Include the Symbols and Rung Comments shown.  Note that you will need to look at the Wiring diagram to determine the Output Bits.
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Demonstrate operation:________________ Instructor’s Initials

Program 7b) Program the Forward/Reverse Motor starter below for Motor 1.  Note that you will need to look at the wiring diagram to determine the I/O addresses.
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____7c) Modify the program to control Motor 2. Note that Motor 2 works on Stop/Run and Forward/Reverse commands so use B3 bits in place of the outputs in the rungs with the Forward and Reverse Push-buttons, then use those bits to control the Motor. 
Instructor’s Initials:____________________
Lab 8 (20 Point Lab): Forward/Reverse Motor Starter with Limit Switches
____1) Re-do Lab 5 using the PLC.  The program will be similar to that of Lab 7b with the addition of the Limit Switches and Run/Jog.  Use SS3-Right (Input 7) as the Forward Limit an SS3-Left (Input 6) as the Reverse Limit. And SS1-R (Input 5 off) for Jog. 
____2) Alternately flash RL2 and RL3 if there is an overload.  The Yellow stack should flash as usual.

Instructor’s Initials:____________________
Send a PDF or XPS copy of your program to your instructor.

Lab 9 (20 Point Lab): Re-do Sequential Starting Labs (2 and 3) using the PLC 
Part 1 Re-do Lab 2: (M2 can start if M1 is running)
_____Add in the following functions: Flash RL2 if M1 is overloaded and RL3 if M2 is overloaded.  The yellow stack should flash if either motor is overloaded.
Demonstrate to Instructor: Inst Initials:  _________________ 
Part 2 Re-Do Lab 3: (M2 delayed start and stop)
_____Flash RL2 if M1 is overloaded and RL3 if M2 is overloaded.  The yellow stack should flash if either motor is overloaded.  Add “Positive Consent to Restart M2 on OL.”  If M2 OLs, allow M1 to continue running but when the M2 Fault is reset, require that Start be pressed again to re-start M2.  Common Errors in this lab:  RL1 cannot be on if OLs1 is closed, M2 should not restart if the E-Stop in pushed then pulled quickly or OLs 1 is closed then quickly opened.
Demonstrate to Instructor: Inst Initials:  _________________

Send PDF or XPS of program for Part 2 only to your instructor

