A PROSTAR

PR8500 Vector Control
AC Driver
Operation Manual

Thank you very much for your buying PROSTAR vector control
inverter, PR8500 series.

Before use, read through this manual to ensure proper use. Keep
this manual at an easily accessible place as to be referred
anytime as necessary.



Safety Precautions (Important)

Please read this operation manual carefully before installation,
operation, maintenance or inspection.

In this manual, the safety precautions were sorted to “WARNING«or
“CAUTION«.
Indicates a potentially hazardous situation
A WARNING which, if not avoided, will result in death or
serious injury.

Indicates a potentially hazardous situation
CAUTION

which, if not avoided, will result in minor or

moderate injury and physical damage. This
sign is also used for alert of any un-safety

operation.

In some cases, the contents of “CAUTION« could cause serious
accident. Please follow these important precautions in any situation.

+ NOTE] s the necessary step to ensure the proper operation.

Warning Marks were shown on the front keypad of inverters.
Please follow these indications when using the inverter.

WARNING

May cause injury or electric shock.

Please follow the instructions in the manual before
installation or operation.

Disconnect all power line before opening front cover of unit.
Wait at least 1 minute until DC Bus capacitors discharge.
Use proper grounding techniques.

Never connect AC power to output UVW terminals
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Chapter 1. Introduction

1. INTRODUCTION

1.1 Technology Features

" Input & Output

& |nput Voltage Range: 1140/690/380/220V™ 15%
& |nput Frequency Range:  47~63Hz
& Output Voltage Range: O~rated voltage

& Dutput Frequency Range: 0~600Hz
"External Interface
& Programmable Digital Input:
6 channel inputs. One is the high-speed pulse input (HDI1),
another 4 channel inputs can be extended by 1/O card.
& Programmable Analog Input:
All: 0~10V, Al2: 0~10V or 0~14mA, I/O extension card can offer
the following 2 inputs: Al3: -10V~10V, Al4: 0~10V or 0~14mA.
& Programmable Open-Circuit Collector Output:
1 channel output, 1/0 extension card can offer another one
(Open- circuit collector output or high-speed pulse output).
& Relay Output:
2 channel outputs, I/O extension card can offer another one.
& Analog Output:
1 channel output, 1/0 extension card can offer another one,
0/4~20mA or 0/2~10V selectable.
"Technology Features
& control Mode:
Sensorless Vector Control, Vector Control with PG, V/F Control.
& Overload Capacity:
150% rated current 60s; 180% rated current 10s.
& Starting Torque:
Sensorless Vector Control: 0.5Hz/150% (SVC), Vector Control
1



Chapter 1. Introduction

with PG: 0Hz/180%.
& Speed-Adjust Ratio:

Sensorless Vector Control: 1:100, Vector Control with PG:
1:1000.

@ Speed-Control Accuracy:

Sensorless Vector Control: “0.5% of maxim um speed, Vector
Control with PG: "0. 02% of maximum speed.

& Carrier Frequency:

1.0KHz~16.0KHz. It can be adjusted automatically according to

the features of temperature and load.
"Function Features
& Frequency-Setting Mode:

Digital Setting, Analog Setting, Pulse Frequency Setting, Serial
Communication Setting, Multi-Speed, Simple PLC Setting and PID
Setting etc. The switch between the defining combination and the
defining mode can be realized.

& Torque-Control Function:
Offer multimode torque setting.
€ PID Control Function
& Simple PLC, Multi-segments Speed Control Function:
16 segments speed Control.
& Traverse Control Function
& Length and Time Control Function
# Non-Stop Function while instantaneous power failure
& Speed trace Function:
Smoothly start the running motor.
& QUICK/JOG Function:
Multi-function shortcut key defined by user.
& Automatic Voltage-Adjust Function:

Keep output voltage static automatically when mains voltage
fluctuating.

& Up to 29 functions for failure protection:
2



Chapter 1. Introduction

Over current, over voltage, under voltage, over temperature,
phase failure, over load etc.

1.2 Description of Name Plate

/2 prostar® (€ 1509001
MODEL PR8500-1600G-4

INPUT | AC 3PH 380V 50/60HZ
OUTPUT  3PH 160KW 300A 0~380V 0~400HZ
c.w. azzke IO R
PROSTAR INTERNATIONAL ELECTRIC CO., LTD.

Figure 1.1 The nameplate of inverter.

No. | Voltage Class

2 3AC 220V

PR8500-0160G-4 [ sac seov

| 6 3AC 690V
12 | 3AC 1140V

G: Constant Torque

Company Code

Close-Loop Control =~ =—

Series Inverter p— Power Symbol

0160: 16kwW

Figure 1.2 The model designation.
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1.3 Option Guide

[l. Power Voltage: 3AC 380V -15%~15%]

Constant torque (CT)
Model No. Rated Output| Rated Input |Rated Output| Size
Power (kW) | Current (A) [ Current (A)
PR8500-0015G-4 15 5 3.7 I
PR8500-0022G-4 2.2 5.8 5.0 C
PR8500-0040G-4 4 10 9 C
PR8500-0055G-4 55 15 13 C
PR8500-0075G-4 7.5 20 17 D
PR8500-0110G-4 11 26 25 D
PR8500-0150G-4 15 35 32 D
PR8500-0180G-4 18.5 38 37 E
PR8500-0220G-4 22 46 45 E
PR8500-0300G-4 30 62 60 E
PR8500-0370G-4 37 76 75 F
PR8500-0450G-4 45 90 90 F
PR8500-0550G-4 55 105 110 F
PR8500-0750G-4 75 140 150 G
PR8500-0900G-4 90 160 176 G
PR8500-1100G-4 110 210 210 G
PR8500-1320G-4 132 240 250 H
PR8500-1600G-4 160 290 300 H
PR8500-1850G-4 185 330 340 H
PR8500-2000G-4 200 370 380 I
PR8500-2200G-4 220 410 415 I
PR8500-2500G-4 250 460 470 I
PR8500-2800G-4 280 500 520 I
PR8500-3150G-4 315 580 600 I
PR8500-3500G-4 350 620 640 J
PR8500-4000G-4 400 670 690 J
PR8500-5000G-4 500 835 860 J
PR8500-5600G-4 560 920 950 J
PR8500-6300G-4 630 1050 1100 J
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. Power voltage: 3AC 220V -15%~15%]

Constant torque (CT)
Model No. Rated Power | Rated Input |Rated Output| Size
(kW) Current (A) | Current (A)
PR8500-0007G-2 0.75 5.0 4.5 C
PR8500-0015G-2 15 7.7 7 C
PR8500-0022G-2 2.2 11 10 D
PR8500-0040G-2 4 17 16 D
PR8500-0055G-2 55 21 20 D
PR8500-0075G-2 7.5 31 30 E
PR8500-0110G-2 11 43 42 E
PR8500-0150G-2 15 56 55 E
PR8500-0180G-2 18.5 71 70 =
PR8500-0220G-2 22 81 80 F
PR8500-0300G-2 30 112 110 G
PR8500-0370G-2 37 132 130 G
PR8500-0450G-2 45 163 160 G

3. Power voltage: 3AC 690V -15%~15%)|

Constant torque (CT)
Model No. Rated Output| Rated Input |Rated Output| Size
Power (KW) | Current (A) [ Current (A)
PR8500-0220G-6 22 35 28 E
PR8500-0300G-6 30 40 35 E
PR8500-0370G-6 37 47 45 E
PR8500-0450G-6 45 52 52 E
PR8500-0550G-6 55 65 63 F
PR8500-0750G-6 75 85 86 F
PR8500-0900G-6 90 95 98 F
PR8500-1100G-6 110 118 121 G
PR8500-1320G-6 132 145 150 G
PR8500-1600G-6 160 165 175 H
PR8500-1850G-6 185 190 198 H
PR8500-2000G-6 200 210 218 H
PR8500-2200G-6 220 230 240 H




Chapter 1. Introduction

PR8500-2500G-6 250 255 270 |
PR8500-3000G-6 300 305 320 |
PR8500-3150G-6 315 334 350 |
PR8500-3500G-6 350 360 380 |
PR8500-3750G-6 375 370 390 |
PR8500-4000G-6 400 411 430 |
PR8500-5000G-6 500 518 540 J
PR8500-5600G-6 560 578 600 J
PR8500-6300G-6 630 655 680 J
4. Power voltage: 3AC 1140V -15%~15%]
Constant torque (CT)
Model No. Rated Output| Rated Input |Rated Output| Size
Power (KW) | Current (A) | Current (A)
PR8500-0370G-12 37 27 25 /
PR8500-0450G-12 45 32 31 /
PR8500-0550G-12 55 38 38 /
PR8500-0750G-12 75 51 52 /
PR8500-0900G-12 90 57 58 /
PR8500-1100G-12 110 72 73 /
PR8500-1320G-12 132 85 86 /
PR8500-1600G-12 160 102 104 /
PR8500-1850G-12 185 113 115 /
PR8500-2000G-12 200 130 132 /
PR8500-2200G-12 220 141 144 /
PR8500-2500G-12 250 158 162 /
PR8500-3000G-12 300 176 180 /
PR8500-3150G-12 315 203 208 /
PR8500-3500G-12 350 210 216 /
PR8500-3750G-12 375 220 225 /
PR8500-4000G-12 400 252 260 /
PR8500-5000G-12 500 317 325 /
PR8500-5600G-12 560 356 365 /
PR8500-6300G-12 630 390 400 /
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1.4 Parts Description

Operation panel

Charge lamp
Control terminal

Extension of PG card
Main circuit terminal

Extension card Main circuit cable inlet

Control cable inlet

Installation hole

Cover
Cover buckle

Air vent

Figure 1.3 Parts of inverters of 15kw and lower.
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Keyboard bracket Cover fixation hook

Operation panel
Shield plate

Extension card
Control panel

Main circuit terminal Control terminal

Control cable inlet Extension of PG card

Installation hole

Cover

Cover installation hole

; pN Air vent
Figure 1.4 Parts of inverters of 18.5kw and higher.

1.5 Description of Extension Card

Adopting the advanced modular design, PR8500 series inverters are
custom design products that could lower the customer(s purchasing
cost efficiently. In the mean time, we offer an open platform to make the
clients realize their customized function easily.For detailed information,
see the operation manual of extension card.
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Extension Card

Function

Serial
Communication

Offer RS232 and RS485 dual physical communication
interface

1. RS232 adopts standard D9 master seat.

2. 3-hole RS485 interface, two communication mode

Card can be switched by short-connecting module.
3. In-ine MODBUS RTU and ASCIl standard
communication protocol.
Receive high-speed pulse from encoder to realize high-
accuracy close-loop vector control.
1. Both push-and-pull input and open-circuit collector
PG Card input.
2. Offer frequency division output, the frequency-
division factor can be selected by dial switch.
3. Connect to the encoder by soft wire.
. Achieve energy saving function for injection moulding
Injection

Moulding Card

machine by collecting and processing pressure and flow

signal

Tension Control
Card

Wind and unwind control, compensation of moment of
inertia, multiple tension setting mode, automatic winding
diameter calculation and display, linear speed collect and
display, prevent wire broken, prevent overdrive, RS 485

port.

Water Supply
Control Card

Realize functions such as close-loop constant of water
supply pressure, multi-pumps variable frequency switch,
time and multi-segment water supply, dormant protect,
prevent water hammer, water level control and synthetic
process of supply-discharge etc. RS 232 port.

I/O Extension
Card

Offer
external function of inverter. RS 485 port is available.

more input/output terminals to enhance the
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1.6 External Dimension

e

Figurel.5 Dimensions for 15kW and lower.
Figure 1.6 Dimensions for 18.5 ~110kW.

E o a T — [4] o

0 | .

i
|

Figure 1.7  Dimensions for 132~315kW.
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1821.50
o ]
4000»1 .
1505.00 400.00
ry ry r ry ry 7J 12.00
‘ I
— "\l
154000
Figure 1.8 Dimensions for 350kw~630kw.
[The Dimension of Externality and Installation: |
A B H W D Installation
Capacity . (mm) | (mm) | (mm) [ (mm) | (mm)
(kw) Size Installation Hole
A . External Dimension (mm)
Dimension
1.5~5.5 C 1475 | 2375 250 160 175 5
7.5~15 D 206 305.5 320 220 180 6.0
18.5~30 E 176 454.5 467 290 215 6.5
37~55 F 230 564.5 577 375 270 7.0
75~110 G 320 738.5 755 460 330 9.0
H(without
27 12 127 4 1 13.
132185 | basey | 20 | 12 | 1275 | 4%0 | a0 20
H(with base) — — 1490 490 391 —
I(without
200-315 base) 5ﬂ) 124 1358 750 402 12_.5
I(with base) _ _ 1670 750 402 _
350~630 J(with base) See Figure 1.8

1
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1.7 Braking Unit

1.7.1 Option Guide

When the control equipment driven by inverter is braked fleetly, the
braking unit needs to release the energy in the DC bus line. The
braking unit is designed in the PR8500 series inverter (<=15KW), but is
not in the Inverter (>=18.5KW). Please select proper braking unit
according to the capacity of inverter. For the application whose braking
torque is 100% and braking unit usage rate is 10%, option guide of
braking unit and braking resistor is in the following table. As to the load
that always works in the braking situation, the braking power should be
adjusted according to the usage rate of braking unit.
In the longtime working situation, the power of the braking resistance is:
P P832 P832/R, Ris the braking resistance.

[Option guide of 200V voltage]

) ) Braking resistor
Braking Unit 10% of braki
Inverter Power (1L ol 9l HoltgUee)
KW (HP) Model | Equivalent | Equivalent _
No | Quantity | Braking Braking |Quantity
resistor power
1.5 (&) 1 100" 260W 1
2.2 (%) 1 707 260W 1
4 (3 Build-in 1 407 390W 1
55 (7.5) 1 307 520W 1
78 b 1 20" 780W 1
N B
11 (15) B5-032 1 13.6 2400W 1
15 (20) 1 107 3000W 1
18.& ‘25_5 1 8" 4000W 1
22 300 | oeoan 1 6.8 4800W 1
30 (0> 1 5" 6000W 1
37 (50 1 47 9600W 1
45 (50 B5-052 1 3.4” 9600W 1

[Option guide of 400V voltage]

12
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Braking resistor

Braking Unit .
Inverter Power (10% of braking torque)
KW (HP) Model _ Equivalent | Equivalent _
No. Quantity Bra_klng Braking [Quantity
resistor power

1.5 (2) 1 400" 260W 1
22 (3) 1 250" 260W 1

4 (5) 1 150" 390W 1
5.5 (7.5) Build-in 1 100" 520W 1
7.5 (11) 1 757 780W 1
11 (15) 1 50" 1040W 1
15 (20) 1 40" 1560W 1
18.5 (25) 1 32" 4800W 1
22 (30) 1 27.2 4800W 1
30 (40) B5-054 1 20 6000W 1
37 (15) 1 16" 9600W 1
45 (50) 1 13.6” 9600W 1
55 (75) 1 10" 12000W 1
75 (100) 1 6.8” 12000W 1
90 (120) 1 6.8” 12000W 1
11G (150) 1 6" 20000W 1
132 (180) 1 6 20000W 1
160 (215) 2 5" 25000W 2
185 (250) 3 4 30000W 3
200 (270) 3 4" 30000W 3
220 (300) B5-064 3 4" 30000W 3
250 (340) 4 3 40000W 4
280 (380) | 5 3" 40000W 5
315 (430) 5 3" 40000W 5
350 (470) | 5 3" 40000W 5
400 (540) 6 2 50000W 6
500 (680) | 6 2" 50000W 6
560 (760) | 7 2 50000W 7
630 (360 7 2 60000W 7

Notice:

Please select the resistor value set by our company.
The resistor value may affect the braking torque. The resistor

power that is designed according to 10% of the braking torque is in
the table above. If want more braking torque, you can decrease the
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amplificatory power of the braking resistor.
1.7.2 Connection Mode

1. Braking Resistor Connection

The braking resistor connection of the PR8500 series inverter
(15kw and below) is in the following figure.

(+)(

Inverter Braking
resistor
PB C )—

Figure 1.9  Installation of the braking resistor connection.
2. Braking unit connection
The following is the connection between PR8500 series inverter
and the braking unit.

(+)
(s Oy 51 (@
Inverter Braking | Braking
0 unit | resistor
HO—CO B2 (

Figure 1.10 Connection Mode of the braking unit.

3. Parallel connection of the braking unit

The maximum power of the braking unit is 45kW. The parallel
14



Chapter 1. Introduction

connection with two or more braking unit needs to be applied when the
power of inverter is greater than 15kW.

Bl
Braking Braking
Inverter . .
unit resistor
B2
B1
Braking Braking
unit resistor
B2

Figure 1.11  Parallel connection Mode of the braking unit.
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