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Product Description

The SPX9000 Series
Adjustable Frequency Drives
from Eaton's Electrical Sector
are specifically designed

for high performance
applications. Equipped with
high processing power, the
SPX9000 can use information
from an encoder or a resolver
in order to provide very
precise motor control.
Sensorless vector and simple
frequency control are also
supported. Typical
applications requiring high
performance are: master-
slave drives, positioning
applications, winder tension
control and synchronization.

The core of the SPX9000

is a fast microprocessor,
providing high dynamic
performance for applications
where good motor handling
and reliability are required.

It can be used both in open
loop applications as well

as in applications requiring
encoder feedback.

The SPX9000 supports fast
drive-to-drive communication.
It also offers an integrated
data logger functionality for
analysis of dynamic events
without the need of additional
hardware. Simultaneous fast
monitoring of several drives
can be done by using the
9000Xdrive tool and CAN
communication. In
applications where reliability
and quality are essential for
high-performance, the

SPX9000 is the logical choice.

The Eaton family of drives
includes DA1, DC1, H-Max,
M-Max, SVX9000 and
SPX9000. 9000X Series drive
ratings are rated for either
high overload (Iyy) or low
overload (I)). I indicates
110% overload capacity for
1 minute out of 10 minutes.
I indicates 150% overload
capacity for 1 minute out of
10 minutes.
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Features and Benefits

e Speed error <0.01%,
depending on the encoder

¢ Incremental or absolute
encoder support

e Encoder voltages of 5V
(RS-422), 15V or 24V,
depending on the option
card

¢ Full torque control at all
speeds, including zero

e Torque accuracy <2 %,
<5% down to zero speed

e Starting torque >200%,
depending on motor and
drive sizing

¢ Integrated datalogger for
system analysis

e Fast multiple drive
monitoring with PC

¢ Full capability for master/
slave configurations

¢ High-speed bus (12 Mbit/s)
for fast inter-drive
communication

¢ High-speed applications
(up to 7200 Hz) possible

¢ Robust design—proven
500,000 hours MTBF

¢ Integrated 3% line reactors
standard on drives from
FR4 through FR9

e Line reactor is included but
is separated from chassis

e EMI/RFI Filters H standard
up to 200 hp Iy 480V,
100 hp I 230V

Simplified operating menu
allows for typical
programming changes,
while programming mode
provides control of
everything

Quick Start Wizard built
into the programming of
the drive ensures a smooth
start-up

Keypad can display up to
three monitored
parameters simultaneously
LOCAL/REMOQOTE operation
from keypad

Copy/paste function allows
transfer of parameter
settings from one drive to
the next

Standard NEMA Type 12/
IP54 keypad on all drives
Hand-held auxiliary 240
power supply allows
programming/monitoring
of control module without
applying full power to the
drive

The SPX can be flexibly
adapted to a variety of
needs using our pre-
installed “Seven in One”
precision application
programs consisting of:

e Basic

e Standard

* Local/remote

* Multi-step speed control
e PID control

e Multi-purpose control

e Pump and fan control
with auto change

Standards and Certifications

Product EMC (at default settings)

e |EC 61800-2 e |Immunity: Fulfills all EMC
immunity requirements;

Safety Emissions: EN 61800-3,

e UL 508C LEVEL H
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Additional I/O and
communication cards
provide plug and play
functionality

I/O connections with
simple quick connection
terminals

Control logic can be
powered from an external
auxiliary control panel,
internal drive functions and
fieldbus if necessary
Brake chopper standard
from: 1-30 hp/380-500V
3/4-15 hp/208-230V
NEMA Type 1/IP21
enclosures available Frame
Sizes FR4-FR11, NEMA
Type 12/IP54 enclosures
available Frame Sizes FR4-
FR10 (FR10 and FR11
freestanding drives)

Open chassis FR10 and
greater

Standard option board
configuration includes an
A9 1/0 board and an A2
relay output board installed
in slots A and B

UL Listed
CE

®
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Catalog Number Selection
SPX9000 Adjustable Frequency Drives

Options
Product Family Options appear in alphabetical order.
SPX = Open drives Extended 1/0 Card Options
A3 =2R0, Therm
Horsepower Rating A4 = Encoder low volt +5V/15V24Y
FO7= 3/4 125- 125 A5 = Encoder high volt +15V/24V
B B A7 =Double Encoder
001=1 150 = 150
FI5= 1-1/2 250= 250 A8=-6DI. 100,241,140 -
002= 2 300= 300 AE = 3 DI (Encoder 10-24V), Out +15V/+24V 2 DO (pulse + direction)
003 B 3 350: 350 B1=6 DI, 1 ext+24 Vdc/EXT +24 Vdc
004: 5(1) 400: 00 B2 =1R0 (NC-NO), 1 RO (NO), 1 therm
=0 B B4 =1 Al (mA isolated), 2 AO (mA isolated), 1 ext +24 Vdc/EXT + 24 Vdc
005= 5 500 = 500 B5 -3 RO (NO)
006 = 7-1/2 (1) gggf ggg B8 = 1 ext +24 Vdo/EXT +24 Vide, 3 P100
007 = 7-1/2 650~ B50 B9 =1 RO (NO), 5 DI 42-240 Vac input
010= 10 = _
700= 700 BB = SPI, absolute encoder
015= 15 = o
020 20 800 = 800 Communication Cards
025= 25 900 = 900 CA = Johnson Controls N2 C5 = PROFIBUS DP (D9 connector)
030= 30 H10= 1000 Cl = Modbus TCP €6 = CANopen (slave)
040 = 40 H12= 1200 CJ =BACnet C7 = DeviceNet
050 = 50 H13= 1350 CQ = EtherNet/IP €8 = Modbus (D3 type connector)
060 = 60 H15= 1500 C2 = Modbus D1 = Adapter—SPX only
075 = 75 H16 = 1600 C3 = PROFIBUS DP D2 = Adapter—SPX only
100= 100 H20 = 2000 C4 = LonWorks D3 = RS-232 with D9 connection
AFD Software Series Board Modifications
A = Standard software 1= Standard boards )
2 = Conformal (varnished) coating @
Encl ® —
0o Ch:;:sure Brake Chopper Options @
1= NEMA Type 1/IP21 N = No brake chopper circuit_ )
2= NEMA Type 12/IP54 B = Internal brake chopper circuit
Voltage Rating Input Options ©®
2 =230V (208-240) 1 =Three-phase, EMC H
4 =480V (380-500) Keypad 2 = Three-phase, EMC N
5 =575V (525-690) A = Alphanumeric 4 = Three-phase, EMC L

Notes

@ Al 230V drives and 480V drives up to 200 hp (I} are only available with input option 1 (EMC level H). 480V drives 250 hp (I;) or larger are
available with input option 2 (EMC level N). 575V drives 200 hp (Iy) or larger are available with input option 2. 575V drives up to 150 hp (I,))
are available with input option 4 (EMC level L). 480V and 690V freestanding drives are available with input option 4 (EMC level L).

@ 480V drives up to 30 hp (I) are only available with brake chopper option B. 480V drives 40 hp (I,)) or larger come standard with brake
chopper option N. 230V drives up to 15 hp (Iy) are only available with brake chopper option B. 230V drives 20 hp and larger come standard
with brake chopper option N. All 575V drives come standard without brake chopper option (N). N = No brake chopper.

® 480V drives 250-350 hp (I;) and 630V drives 200-300 hp (I,y) are available with enclosure style 0 (chassis). 480V and 630V FR10
freestanding drives are available with 1 (NEMA Type 1/IP21) or 2 (NEMA Type 12/IP54). FR11 freestanding drives are only available with
enclosure style 1 (NEMA Type 1/IP21).

@ Factory promise delivery. Consult sales office for availability.
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480V Drives

SPX9000 Open Drives 380-500V, NEMA Type 1/IP21 Drives

Frame
E ﬂ Size hp (ly) Current (Iy) hp (1) Current (I) Catalog Number
L]

" | FR4 1 22 1-1/2 33 SPX001A1-4A1B1
fﬁ_' > - ‘*J’\;I 1-1/2 33 2 43 SPXF15A1-4A1B1
\ \i 2 43 3 5.6 SPX002A1-4A1B1

3 5.6 5 76 SPX003A1-4A1B1

5 76 — 9 SPX005A1-4A1B1

— 9 7-1/2 12 SPX006A1-4A1B1

FRS 7172 12 10 16 SPX007A1-4A1B1

10 16 15 23 SPX010A1-4A1B1

15 23 20 31 SPX015A1-4A1B1

FR6 20 31 25 38 SPX020A1-4A1B1

25 38 30 46 SPX025A1-4A1B1

30 46 40 61 SPX030A1-4A1B1

FR7 40 61 50 72 SPX040A1-4A1N1

50 72 60 87 SPX050A1-4A1N1

60 87 75 105 SPX060A1-4A1N1

FR8 75 105 100 140 SPX075A1-4A1N1

100 140 125 170 SPX100A1-4A1N1

125 170 150 205 SPX125A1-4A1N1

FR9 150 205 200 261 SPX150A1-4A1N1

200 245 250 300 SPX200A1-4ATN1

380-500V, NEMA Type 1/1P21 Freestanding Drives

Frame

Size hp (Iy) Current (Iy) hp (1) Current (I) Catalog Number

FR10 250 330 300 385 SPX250A1-4A4N1
300 385 350 460 SPX300A1-4A4N1
350 460 400 520 SPX350A1-4A4N1

FR11 400 520 500 590 SPX400A1-4A4N1
500 590 550 650 SPX500A1-4A4N1
550 650 600 730 SPX550A1-4A4N1

Note

Integrated fuses as standard. Limited option selection available; 115V transformer (KB), light kit (L1), HOA (K4),
speed potentiometer w/HOA (K2), Disconnect switch (P2). See Freestanding Option selection on Page V6-T2-173.
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Technical Data and Specifications

SPX9000 Drives

Description

Specification

Description

SPX9000 Drives

Specification

Input Ratings

Control Connections

Input voltage (Vi)

+10%/-15%

Input frequency (f;;))

50/60 Hz (variation up to 4566 Hz)

Connection to power

Once per minute or less (typical operation)

High withstand rating 100 kAIC
Output Ratings
Output voltage 0to Vi,

Continuous output current

Iy rated 100% at 122°F (50°C), FR9 and below
I, rated 100% at 104°F (40°C), FR9 and below
I/l 100% at 104°F (40°C), FR10 and above

Analog input voltage

0to 10V, R=200 kohms (—10 to 10V joystick control) resolution
0.1%; accuracy 1%

Analog input current

0(4) to 20 mA; Ri—250 ohms differential

Digital inputs (6)

Positive or negative logic; 18 to 30 Vdc

Auxiliary voltage

+24V +15%, max. 250 mA

Output reference voltage

+10V +3%, max. load 10 mA

Analog output

0(4) to 20 mA; R max. 500 ohms;
resolution 10 bit; Accuracy +2%

Digital outputs

Open collector output, 50 mA/48V

Overload current (Iy/1,)

150% Iy, 110% I for 1 min.

Output frequency 0to 320 Hz
Frequency resolution 0.01 Hz
Initial output current (I)) 250% for 2 seconds

Control Characteristics

Control method

Frequency control (V/f) Open loop: sensorless vector control
Closed loop: frequency control
Closed loop: vector control

Relay outputs

2 programmable Form C relay outputs
switching capacity: 24 Vdc/8A, 250 Vac/8A, 125 Vdc/0.4A

Protections

Overcurrent protection

Trip limit 4.0 x |y instantaneously

Overvoltage protection

Yes

Undervoltage protection

Yes

Earth fault protection

In case of earth fault in motor or motor cable, only the
frequency converter is protected

Switching frequency

Adjustable with parameter 2.6.9

Input phase supervision

Trips if any of the input phases are missing

Frame 4-6 1t0 16 kHz; default 10 kHz Motor phase supervision Trips if any of the output phases are missing

Frame 7-12 1 to 10 kHz; default 3.6 kHz Overtemperature protection Yes
Frequency reference Analog input: Resolution 0.1% (10-bit), accuracy +1% V/Hz Motor overload protection Yes

Panel reference: Resolution 0.01 Hz ;
Motor stall protection Yes

Field weakening point 3010 320 Hz Motor underload protection Yes
Acceleration time 00 3000 sec. Short-circuit protection Yes (+24V and +10V reference voltages)
Deceleration time 0 to 3000 sec.

Braking torque

DC brake: 30% x T,, (without brake option)

Ambient Conditions

Ambient operating

14°F (-10°C), no frost to 122°F (50°C) I, (FR4-FR9)

temperature 14°F (-10°C), no frost to 104°F (40°C) I, (FR10 and up)
14°F (-10°C), no frost to 104°F (40°C) |, (all frames)
Storage temperature —40° to 158°F (—40° to 70°C)

Relative humidity

0to 95% RH, noncondensing, non-corrosive,
no dripping water

Air quality

Chemical vapors: [EC 721-3-3, unit in operation, class 3C2;
Mechanical particles: [EC 721-3-3, unit in operation, class 352

Altitude

100% load capacity (no derating) up to 3280 ft (1000m);
1% derating for each 328 ft (100m) above 3280 ft (1000m);
max. 9842 ft (3000m)

Vibration

EN 50178, EN 60068-2-6; 5 to 50 Hz, displacement amplitude
1 mm (peak) at 3 to 15.8 Hz, max. acceleration amplitude
1G at 15.8 to 150 Hz

Shock

EN 50178, EN 60068-2-27 UPS Drop test (for applicable UPS
weights) Storage and shipping: max. 15G, 11 ms (in package)

Enclosure class

NEMA 1/IP21 or NEMA 12/IP54, open chassis/IP20
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High Performance Features

Speed error

<0.01%, depending on the encoder

Encoder support

Incremental or absolute

Encoder voltages

5V (RS-422), 15V or 24V, depending on the option card

Torque control

Full torque control at all speeds, including zero

Torque accuracy

<2%; <5% down to zero speed

Starting torque

>200%, depending on motor and drive sizing

Master/slave configurations

Full capability

System analysis

Integrated data logger

PC communication

Fast multiple drive monitoring with PC

Inter-drive communication

High-speed bus (12 Mbits/s)

High-speed applications

Up to 7200 Hz
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2.7

SPX9000 Drives

Approximate Dimensions in Inches (mm)

NEMA Type 1/IP21 and NEMA Type 12/1P54, FR7

Adjustable Frequency Drives

H1
i, H2
IS C
™
Oed, |
@@ g W2 W1
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K\ =
R2 R1 R2
Knockouts
H3
D1
Weight Knockouts at Inches (mm)
Voltage  hp (Iy) H1 H2 H3 D1 D2 D3 w1 W2 R1Dia. R2Dia.  Lbs(kg) N1(0.D.)
230V 20-30 24.8(630) 24.2(614) 23.2(590) 10.1(257) 3.0(77) 7.3(184) 9.3(237) 7.5(190) 0.7(18) 0.4(9) 77.2(35) 3at15(37)
480V 40-60
575V 30-40
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