
Hitachi SJ-P1 Series Variable Frequency Drives
(VFDs)
Hitachi’s SJ-P1 series VFDs are high-performance AC drive solutions designed for both general-purpose and
demanding industrial applications. These drives cover a wide power range (approx. 0.4 kW up to 315 kW)
and support standard 3-phase supply voltages of 200–240 V and 380–480 V (with tolerance up to 500 V)

.  The  SJ-P1  combines  robust  motor  control  capabilities  with  advanced  features  like  built-in  PLC
functionality, network communication options, safety functions, and user-friendly interfaces. The result is a
flexible and powerful drive that can meet heavy-duty control requirements while simplifying integration
and improving efficiency in a wide variety of industries . Below, we delve into the SJ-P1’s key features,
technical specifications, and real-world benefits in detail. 

High-Performance Motor Control

High Torque at Low Speeds: The SJ-P1 inverter delivers exceptional torque output at very low frequencies,
which is crucial for applications like hoists, cranes, or conveyors that need to start and run under heavy
load. It can produce 200% of rated torque at just 0.3 Hz in sensorless vector mode . This high starting
torque enables smooth, “crawl-speed” operation under full load without stalling. For example, a crane or
elevator drive can lift a heavy load from standstill with confidence that the SJ-P1 will maintain torque even at
slow speeds. The drive’s premium vector control algorithms ensure stable operation in these critical low-
speed, high-torque scenarios. In practical terms, this means less mechanical stress during start-ups and the
ability to handle shock loads or overload conditions briefly without tripping . 

Multi-Mode  Motor  Compatibility: A  standout  aspect  of  the  SJ-P1  series  is  its  ability  to  control  both
traditional induction motors and newer permanent magnet (PM) motors with a single drive family .
In induction motor mode, it supports standard V/f control (constant or variable torque profiles) as well as
advanced  sensorless  vector  control  for  precision  speed/torque  regulation.  When  paired  with  a  PM
synchronous motor,  the  SJ-P1 can significantly  boost  system efficiency  and reduce motor  size,  as  PM
motors run cooler and with higher power density than induction motors . The drive includes special
auto-tuning functions to optimize PM motor performance and even has measures to protect against PM
motor demagnetization by using sophisticated over-current detection and limiting during overloads .
This  means  users  can  confidently  adopt  high-efficiency  IE4/IE5  permanent  magnet  motors  for  energy
savings without sacrificing reliability. In applications like specialized machinery or HVAC systems where PM
motors are increasingly used, the SJ-P1 readily adapts to control them effectively. 

Precision and Positioning Capabilities: With an optional encoder feedback module (one of the plug-in
“option cassettes”), the SJ-P1 can perform closed-loop vector control and basic position control – offering
servo-like  performance for  certain  motion  tasks .  Hitachi  reports  that  the  drive’s  position  control
functions (e.g. an orientation stop or synchronization between axes) can achieve a high level of accuracy for
an AC drive . While a true servo system still outperforms a VFD in dynamic precision, the SJ-P1’s ability to
handle positioning is valuable in applications such as indexing conveyors, rotary tables, or winder/unwinder
systems. For instance, the SJ-P1 can be programmed to perform incremental moves or maintain tension by
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adjusting speed based on feedback, often eliminating the need for a separate motion controller. This high-
performance drive is thus capable of not only speed control but also coordinating multi-axis sequences to
a certain degree – bridging the gap between standard VFDs and servo drives for many industrial uses. 

Overload Duty Ratings: To accommodate different application demands, the SJ-P1 series supports multiple
duty ratings (sometimes called “multi-rating” or dual ratings). Users can select the drive based on Normal
Duty (ND) or Light Duty (LD) requirements, and Hitachi also defines a Very Light Duty (VLD) for some models

.  Each rating corresponds to a  different  overload capacity  and continuous current  capability.  In
Normal Duty, the drive can handle heavy overloads (e.g.  150% of rated current for 60 seconds, up to
200% for short 3-second bursts) for applications like conveyors, crushers, or mixers . In Light Duty, the
same physical drive can be used to run a larger motor with lower overload (e.g. 120% for 60s) which is
suitable for fans, pumps, and other variable torque loads . This multi-rating design allows  space and
cost savings – you can choose a smaller drive if your application doesn’t require high overload, since the SJ-
P1 hardware is  utilized according to load profile .  The drive’s  thermal  and power electronics  design
supports these modes, and it will monitor temperatures and currents to ensure safe operation in each duty
class. In practice, multi-rating provides flexibility: a 22 kW (ND) drive might run a 30 kW motor in LD mode
for a pump, avoiding the need to upscale to the next drive size, thus saving on initial cost and panel space
without compromising reliability. 

High-Speed Operation: The SJ-P1 is also capable of very high output frequency – up to 590 Hz output
frequency range is available . This enables control of high-speed spindles and specialized motors (for
example, in machine tools or centrifuges) that require frequencies above the typical 50/60 Hz mains. Many
standard  drives  are  limited  to  perhaps  400  Hz,  but  the  SJ-P1  extends  this,  which  can  be  beneficial  in
applications like precision metal processing or woodworking spindles that run at 30,000 RPM. The ability to
reach nearly 600 Hz, combined with the drive’s dynamic vector control, ensures that even at extreme speeds
the motor can be finely controlled. Furthermore, the SJ-P1’s  modulation techniques (PWM) and output
filters are designed to handle these frequencies while maintaining a sine-wave output for the motor . In
summary,  whether  the task  is  slow,  high-torque lifting or  high-speed rotation,  the SJ-P1 can cover  the
spectrum of speed requirements. 

Advanced Features and Built-in Intelligence

Integrated  PLC  (EzSQ)  Programming: The  Hitachi  SJ-P1  comes  with  an  internal  programmable  logic
controller feature known as EzSQ (“Easy Sequence”) – essentially a built-in PLC-like controller . This allows
users to write custom logic sequences and programs that run on the drive, using a scripting function block
language. With EzSQ, the VFD can execute logic based on inputs,  timers,  counters,  etc.,  and control  its
outputs  or  adjust  parameters  in  real  time.  For  example,  one  could  program  the  drive  to  perform  an
automatic start/stop sequence, switch speeds based on a schedule or sensor input, or coordinate multiple
drives in a simple master-slave arrangement, all without an external PLC. According to Hitachi, the EzSQ
function  can  even be  used to  control  auxiliary  devices  or  make the  drive  react  to  complex  conditions
autonomously . This built-in intelligence means simpler machine control architectures: for small
systems, the drive might handle all  the necessary logic (reducing the need for a separate PLC), and for
larger systems it can offload some tasks from the central controller, improving response times. The SJ-P1’s
internal memory can store user programs, and these can be uploaded/downloaded via the software or
keypad. This feature exemplifies the trend in modern drives to provide not just motor control  but also
automation control capabilities similar to a programmable relay or PLC. 
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Pump and Fan Optimization: Recognizing the importance of  energy efficiency and process  control  in
pump/fan  systems,  the  SJ-P1  includes  dedicated  PID  control  features.  It  actually  has  up  to  four
independent PID controllers available ,  which means the drive can regulate process variables (like
pressure, flow, temperature, etc.) by adjusting motor speed. One PID loop might control the motor’s own
speed to maintain a setpoint (e.g. water pressure), while additional loops could control dampers, valves or
be used for cascaded control in multi-pump setups. For pump applications, the SJ-P1 provides a PID Sleep
Mode and Line Fill function built-in . The sleep mode will automatically stop the motor when demand is
low (for example, if a target pressure is maintained with minimal flow, the drive can enter a standby to save
energy and then wake up when pressure drops) . The line fill or soft-fill function ensures that when a
pump  restarts,  it  ramps  up  slowly  to  fill  pipelines  smoothly  before  closing  control  loops,  preventing
pressure surges (“water  hammer”)  in  fluid systems .  These features help  optimize energy use and
reduce mechanical stress in HVAC and pumping systems. In practical terms, a facility that retrofits from
constant-speed or valve-controlled pumps to SJ-P1 drives will see not only energy savings but also improved
process stability. (In fact, Hitachi notes that using the SJ-P1 for flow control instead of throttling can yield
significant energy savings across various flow rates, and using a PM motor with the drive amplifies those
savings .) The drive’s PID functionality is user-configurable and can be tuned via the keypad or software,
making it straightforward to implement closed-loop control without external PID controllers. 

Simulation and Tuning Features: To aid in development and maintenance, the SJ-P1 offers a simulation
mode that allows testing of the drive’s logic and sequences without actually running the motor . In
this mode, the drive goes through the motions of a sequence (for example, an EzSQ program or a multi-
step speed profile) and outputs to the display or network what it would be doing, but it does not energize
the motor. This is extremely useful for debugging custom programs and verifying logic (e.g., in a complex
start/stop sequence) safely before applying it to the real machine. Technicians can simulate I/O signals and
monitor  how the drive  would respond,  catching any issues in  advance.  Additionally,  the SJ-P1 features
automatic tuning functions for motor parameters – both for induction motors (to measure stator resistance,
etc.) and for PM motors (to identify rotor magnet characteristics) . The auto-tuning can be performed
with or without the motor coupled (stationary or rotational tuning), helping to optimize performance like
torque accuracy and speed regulation. The drive also supports  motor model switching, meaning it can
store parameters for multiple motors (useful if the same drive will run different motors at different times or
dual-motor setups).  Combined with a  user-friendly LCD interface and PC tools (described later),  these
features make commissioning and maintaining the SJ-P1 more efficient. 

Safety and Reliability Functions: The SJ-P1 has an array of built-in protections and failsafes to ensure safe
operation.  Notably,  it  includes  an  integrated  Safe  Torque  Off  (STO) function  that  meets  international
functional safety standards (SIL 3, Category 3, PL e) . When the dual-channel STO inputs are activated,
the drive immediately disables its output power stage, preventing the motor from producing torque – this is
a critical safety feature for machinery emergency stops and maintenance conditions. Having STO on-board
means you can integrate the drive into a safety circuit (e.g., an E-Stop string or safety PLC system) without
needing  external  contactors  to  cut  power,  which  simplifies  design  and  improves  response  time for
stopping  the  motor .  Beyond  safety,  the  drive  is  designed  for  high  reliability:  it  uses  long-life
industrial components (such as heavy-duty DC bus capacitors and cooling fans with intelligent control) and
features  predictive  maintenance  diagnostics .  The  SJ-P1  continuously  monitors  critical
components and can estimate their remaining life. For example, it will trigger an alarm or notification when
the cooling fan or capacitors approach end-of-life, allowing maintenance to be scheduled proactively .
There are also trip avoidance functions built in – these include features like overvoltage suppression (the
drive will automatically extend deceleration time if DC bus voltage gets too high during a fast stop) and
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overload limiting (it can momentarily limit output to avoid an over-current trip) . Such functions help
keep the process running through transient conditions instead of faulting. The drive’s extensive protection
list  covers  over-current,  over/undervoltage,  thermal  overload,  ground  fault,  input  phase  loss,  motor
overtemperature (via sensor),  and more . In the event of a fault  that can’t  be avoided, the SJ-P1
records a detailed trip history (with code and often values) to aid troubleshooting . All these intelligent
features contribute to maximizing uptime and safeguarding both the drive and the motor it controls. 

Connectivity and Integration

Modern Connectivity and Networking: Hitachi’s SJ-P1 is well-equipped for integration into modern control
systems. It features a built-in RS-485 serial interface speaking Modbus RTU protocol, which allows  multi-
drop networking of up to 32 drives on a single line . This is excellent for centralized control or SCADA
monitoring – for instance, one can daisy-chain numerous drives (such as in a large conveyor system or
automated factory line) and connect them to a PLC or HMI for coordinated control and data acquisition. In
addition to the standard Modbus port, the SJ-P1 supports a range of plug-in fieldbus option modules to
interface  with  virtually  any  industrial  network.  Optional  communication  cassettes  are  available  for
Ethernet-based protocols (such as Modbus/TCP and others),  EtherCAT,  PROFINET,  and  PROFIBUS-DP,
among others . For example, using the EtherCAT option, the drive can be integrated into high-speed
motion control  networks  with  CiA402 drive  profile  support .  Similarly,  a  PROFINET or  PROFIBUS
module allows the SJ-P1 to seamlessly  tie  into Siemens-based PLC systems in  plant  environments.  The
option cassettes are designed for easy installation – they slide into dedicated slots on the drive and typically
have plug-and-play functionality . Because the SJ-P1 has three option ports, multiple modules can
be  used  simultaneously  –  for  instance,  one  could  have  an  encoder  feedback  card,  an  Ethernet
communication card, and an I/O expansion all installed together to meet a complex application’s needs.
This  modular  approach  means  the  base  drive  is  very  flexible  and  can  be  tailored  with  the  needed
connectivity  without extra external converters or gateways. It essentially ensures that no matter what
the larger control architecture is (legacy serial, modern Ethernet, or standalone peer-to-peer), the SJ-P1 can
fit in. 

Peer-to-Peer Drive Communication: In addition to connecting to higher-level networks, the SJ-P1 series
introduces a feature called  EzCOM,  which is a peer-to-peer communication link between drives . This
allows multiple SJ-P1 drives to share data directly with each other without a PLC intermediary. For example,
in a multi-motor system (like several conveyors that must run in sync or a winder/unwinder setup), one
drive can be designated to broadcast a speed or torque reference and the others can follow it via the peer
network. The drives can exchange status signals,  load information, and coordination commands in real
time. EzCOM can significantly simplify systems where drives need to work in unison – you can achieve load
sharing or master-slave control with minimal external hardware. This feature, combined with the internal
EzSQ programming, means a network of SJ-P1 drives could execute quite complex distributed control logic
on their own. Peer communication is done through the option ports and can use standard cables; Hitachi’s
documentation highlights that it’s easy to set up and can reduce the programming burden on a central PLC

. In summary, the SJ-P1’s networking capabilities – both  upwards (to plant controllers/SCADA) and
sideways (drive-to-drive) – make it a truly integration-friendly drive for Industry 4.0 environments, where
data exchange and connectivity are paramount. 

User Interface and Software: Ease of use was a focus in the SJ-P1 design. The drive comes standard with a
full-color TFT LCD operator panel that Hitachi calls the VOP (Visual Operating Panel). This keypad/operator
has a multilingual plain-text display (supporting 12 languages) and an intuitive menu system . Users can
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navigate parameters, monitor real-time values (like frequency, current, torque, etc.), and view fault histories
with  descriptive  text,  which  greatly  simplifies  setup  and troubleshooting.  The  color  screen  can  display
graphs and bar meters as well, making it easier to tune PID loops or observe trends without needing a
laptop. The operator is also removable and remote-mountable – with an optional cable, the keypad can
be door-mounted on an enclosure, allowing interaction without opening the panel. For quick configuration
across multiple drives, the keypad can copy parameter sets and download them to another drive (useful
when  commissioning  many  drives  with  similar  settings).  Hitachi  also  provides  the  ProDriveNext PC
software for the SJ-P1 . Using a standard USB connection (the SJ-P1 has a USB port built-in for this
purpose),  engineers  can  connect  a  laptop  to  the  drive  and  perform  configuration,  parameter  tuning,
monitoring,  and even oscilloscope-like tracing of drive signals.  The USB interface and software make it
convenient to set  up the drive or  update firmware.  Moreover,  because the control  electronics  can be
powered by an external auxiliary supply, you can configure and monitor the drive via USB even when main
power is off – for example, using a 24 VDC supply to the control terminals, all the logic and display can be
active  without  energizing  the  motor  power  stage .  This  is  a  great  feature  for  safety  and
convenience, allowing programming or diagnostics on a bench or in a cabinet prior to live operation. The
drive’s terminal design also deserves mention: it uses spring-clamp (push-in) terminals for control wiring

,  which  simplifies  installation  and  improves  vibration  resistance  of  the  connections  compared  to
traditional screw terminals. In sum, the combination of a friendly local interface, powerful PC tools, and
thoughtful  features  like  USB  and  backup  control  power  means  the  SJ-P1  is  easy  to  commission  and
maintain for technicians and engineers. 

Electrical  Design  and  Accessories: The  SJ-P1  drives  are  built  to  minimize  the  need  for  external
components.  For  instance,  all  models  up  to  22  kW  (30  HP)  come  with  an  internal  braking  chopper
transistor already included . This means for most small-to-medium drives, if you need dynamic braking
you simply add an external resistor and the drive can dissipate regenerative energy (e.g. when decelerating
a high-inertia load) without an external braking unit. Only on the largest sizes above 22 kW would you use
an external braking unit, as smaller models cover typical stop duty cycles in machines . Additionally, the
SJ-P1  has  an  integrated  EMC  filter (EMI/RFI  filter)  that  meets  IEC  61800-3  Category  C3  for  industrial
environments .  The  built-in  filter  attenuates  electrical  noise  and  helps  the  drive  comply  with  CE
electromagnetic compatibility standards, reducing interference with other equipment. This saves the cost
and space of adding external line filters in most cases. For environments requiring even stricter emissions
(Category C2 or residential), optional filters can still be added, but the majority of industrial installations
benefit from the included filter. The drive is in an IP20 / Open Type enclosure by default  – meant for
installation inside a control cabinet. NEMA 1 kit options (adding a conduit box) were made available to give
a  modest  level  of  protection  for  stand-alone  wall-mount  if  needed .  Hitachi  also  offers  various
accessories like input reactors, output reactors (for long motor cable runs), sine wave filters, and flange
mounting kits (to mount the heatsink externally)  to cover special  application needs . The  robust
hardware design of the SJ-P1 (e.g., dual rated for wide temperature ranges, conformal coated boards for
humidity, and vibration-tested construction) ensures it can withstand harsh industrial conditions . It’s
clear that in designing the SJ-P1, Hitachi aimed for a one-stop solution drive – one that requires minimal
add-ons and can be dropped into diverse scenarios with confidence. The drive carries global certifications
(CE, UL, RoHS compliance, etc.), making it suitable for use anywhere in the world . 
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Real-World Applications and Benefits

The capabilities of the SJ-P1 translate to tangible benefits in many real-world scenarios. Some examples
illustrate how this drive helps customers solve common industrial challenges:

Energy Savings in Pump/Fan Systems: A municipal water facility upgraded its pump station by
replacing fixed-speed pumps (which were throttled by valves) with VFD-driven pumps using Hitachi
SJ-P1 drives. By letting the SJ-P1 units continuously adjust pump speed to match demand, the facility
eliminated the energy losses across the throttling valves. The drives’ built-in PID and sleep functions
further optimized the operation – when demand dropped at night, the drives automatically slowed
or stopped pumps to avoid excess pressure, then softly resumed when needed. The result was a
dramatic reduction in energy consumption (in some flow ranges, power use dropped by 30–50%
compared to the old method) and smoother pressure control. Hitachi notes that using the inverter
for flow control,  rather than a valve, yields significant energy savings over the full  range of flow
rates, and using a high-efficiency PM motor with the drive can realize even further savings . Over
time, the energy cost reduction and reduced wear on valves and motors provided a fast return on
investment for the new drives. This scenario is common in HVAC as well – when SJ-P1 drives are
applied  to  large  building  air  handlers  and  chillers,  the  intelligent  PID  and  scheduling  features
maintain comfort conditions with far less electricity usage, often cutting energy bills enough to pay
back the drives in under two years. 

High-Torque  Hoisting  Application: A  manufacturing  plant  that  operates  overhead  cranes  and
hoists needed a solution for precise, safe lifting of heavy materials. They selected the SJ-P1 drives for
this task, taking advantage of the 200% low-speed torque capability. When lifting a load from rest,
the SJ-P1 in vector control provided a smooth but very strong initial motion, eliminating the “jerk”
and strain that  operators previously  felt  with older drives.  The  instantaneous torque response
prevented the hoist from slipping or sagging under load, improving safety. Additionally, the built-in
Safe Torque Off came into play as the plant integrated the drives with a SIL-rated safety PLC: if an
operator hits an E-stop or if a limit switch is triggered, the SJ-P1’s STO kicks in and cuts torque output
nearly instantaneously, holding the load in place without requiring a full  power shutdown of the
system. This meets safety requirements (ISO 13849 PL e) and reduced the complexity of the crane’s
electrical circuit by removing the need for large contactors in the motor power feed. Maintenance
staff also appreciated the SJ-P1’s predictive maintenance features – the drives could alert when, for
example, the internal fan was due for replacement after years of service, allowing them to schedule
downtime  preventatively rather  than  reactively.  In  this  heavy-duty  application,  the  SJ-P1  drives
demonstrated  their  robustness  and  contributed  directly  to  both  productivity  and  safety
improvements.

Multi-Motor Coordination in Packaging: An OEM of packaging machines (for example, a filling and
labeling  line)  deployed  the  SJ-P1  drives  across  their  system  –  controlling  conveyor  belts,  rotary
feeders, and alignment mechanisms. Using the EzCOM peer communication, the drives were set up
so that a master drive (on the main conveyor) broadcasts a speed setpoint to several follower drives
that synchronize the infeed and outfeed conveyors. This kept products moving in harmony without a
central  PLC  constantly  commanding  each  drive,  thus  offloading  the  PLC  and  simplifying
programming. In conjunction with EzSQ logic, one SJ-P1 drive was even programmed to perform a
sequencing routine: when a jam was detected via a sensor input, the drive’s program automatically
stopped  the  upstream  conveyor  and  signaled  others  to  slow  down,  preventing  a  pile-up  –  all
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achieved  through  drive-to-drive  signals  and  without  additional  controllers.  The  result  was  a
smoother operation that could intelligently handle minor disturbances. The machine builder found
that using the SJ-P1’s built-in intelligence reduced the amount of PLC I/O modules and ladder code
required, cutting the control system cost and development time. During commissioning, the USB
connectivity and ProDriveNext software allowed the engineers to quickly clone drive configurations
and  fine-tune  the  PID  on  a  dancer  roll  (for  maintaining  tension).  The  high  590  Hz  frequency
capability even enabled them to use a high-speed spindle in a labeling unit directly driven by an SJ-
P1, avoiding the expense of a separate dedicated spindle drive. Ultimately, the flexibility of the SJ-P1
helped  the  OEM  design  a  more  integrated  and  cost-effective  machine,  which  they  could  offer
competitively to customers. 

These  examples  underscore  how  the  SJ-P1  VFDs  add  value by  improving  process  efficiency,  ensuring
reliable high-performance motion, and simplifying system architecture. Whether it’s cutting energy usage in
a pump system, providing dependable muscle for lifting, or acting as the brains of a multi-motor system,
the SJ-P1 drives have proven their versatility in the field. Users have reported smoother machine operation,
fewer  nuisance  trips,  and  easier  maintenance  after  upgrading  to  this  drive  series.  Moreover,  because
Hitachi offers a consistent programming environment and product support globally, integrating the SJ-P1
into new or existing systems is relatively straightforward for engineering teams. 

Conclusion

The Hitachi SJ-P1 series represents a state-of-the-art variable frequency drive solution that merges high-
end motor control performance with advanced features typically found in larger automation systems. Its
ability  to  drive  a  wide  range  of  motor  types  (induction  or  permanent  magnet)  with  high  torque  and
precision means it can tackle demanding applications that once might have required specialty drives. At the
same time, the SJ-P1’s built-in EzSQ programmability, multi-PID control loops, and network communication
options allow it to perform as a smart node in an automated process – often simplifying the overall control
scheme and reducing the need for extra hardware. From an end-user perspective, these drives stand out by
helping to solve practical problems: they improve energy efficiency, enhance system safety, and minimize
downtime through predictive maintenance and fault-tolerant design. Integration is made easier with a user-
focused design – the color LCD keypad, intuitive software, and flexible I/O all contribute to quicker setup
and commissioning. 

In summary, the Hitachi SJ-P1 VFDs offer a comprehensive and forward-thinking feature set that addresses
the needs of modern industry. They provide the heavy-duty capabilities and reliability that plant engineers
expect  from a high-performance drive,  while  also  delivering the versatility  and intelligence needed for
today’s  smart  manufacturing  environments.  Whether  deployed  in  a  factory  upgrade  or  an  OEM’s  new
equipment design, the SJ-P1 series can help drive systems run more efficiently, safely, and intelligently. It is
this blend of power, precision, and programmability that positions the SJ-P1 not just as a motor controller,
but as a key enabler in achieving optimal machine performance and operational excellence. 
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