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New Additions of H100+

Improved 
Process Control

Improved
User friendliness

Improved PID Control

Additional Pump Protection 
Functions

• Lead-Lag

• PI Auxiliary (Suction/Level/Vacuum) 

Control

• Flow monitoring

•Differential Level Detection

• Improved Hand-Off-Auto Keypad

• Power-on run for Keypad command

• Enhanced PID responsiveness

• Sleep Mode & Method

• PID Input Limit, I-Limit, 

PID ACC/DEC Time

• Simplify PID group

•Wake-up method (Absolute, Deviation)

• Sleep Off Mode

•No-Flow Control

•Over-cycling protection

• Low/High feedback Detection

• Setpoint Timeout

•Current Limit

• Backspin Timer

• Pump Minimum Speed

New 
Firmware
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New Additions of H100+ Functions of H100

No-Flow Control

Flow monitoring

PI Auxiliary (Suction/Level/Vacuum) Control

Over-cycling protection

Differential Level Detection

Low/High feedback Detection

Setpoint Timeout

Current Limit

Thrust Bearing Control 

Pump Minimum Speed

Improved Hand-Off-Auto Keypad

Power-on run for Keypad command

Lead-Lag

Enhanced PID responsiveness 

Sleep Mode & Method ( Frequency, Feedback, Current )

PID Input Limit, Integral Limit, PID ACC/DEC Time

Simplify PID group

Wake-up method (Absolute, Deviation)

Sleep Off Mode

Backspin Timer

Deleted External PID

Deleted Payback Counter 

Deleted M2 Group

Soft Fill Operation

Dec Valve Ramp

Multi Motor Control

Scheduling (Time Event: Real Time Clock)

Flow Compensation

Power-on Resume

Sleep Boost

Lubrication Control

Damper Control

Detection of Pipe Broken

Level Detection

Pre-Heat

Under Load Protection

Pump Clean

Load Tuning

Fire Mode

New Additions of H100+
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H100+ hardware features

H100+

Wall mounting types

- Electronic components are coated in 

conformance to IEC 60721-3-3, class 3C2, 

as standard. 

International standards Marine standards

- Built-in communication protocols based on RS485 

. Modbus RTU, BACnet MS/TP, Metasys N2, LS Bus

- Wide range of communication options :

. Lonworks, Ethernet/IP, Modbus TCP, RAPIEnet+, BACnet IP

HVAC standards 

for USA

Seismic design 

Plenum Rating 
UL1995

• Drive capacity (Normal Duty)

- 200V Class, Three-phase, 0.75~18.5kW(5~69A)

- 400V Class, Three-phase, 0.75~500kW(2.5~962A)

• Overload capacity 

- 120% for 60sec. (0.75~90kW) 

- 110% for 60sec. (110~500kW) 

• Input voltage range

- 200~240V, Three-phase (-15%/+10%): 0.75~90kW

- 380~480V, Three-phase (-15%/+10%): 0.75~90kW

- 380~500V, Three-phase (-15%/+10%): 110~500kW 

• Control meothod

- V/f

• Output frequency

- 0~400Hz 

• Carrier frequency 

- 1~15kHz(0.75~90kW), 1~5kHz(110~355kW), 1~4kHz(400~500kW)

• Protection degree

- Standard: IP20/IP00, Optional: NEMA1

• Options

- Extension I/O, Flange mounting
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Multi Motor Control (MMC) 

New Features for Pumps

Multi Motor Control(MMC) : Method for single drive to control 

multiple motors. Utilized to evenly distribute motor use and extend 

lifespan. Saves energy with constant PID control.

MMC is used when a single drive is used to control multiple motors 

in pump systems. The H100 can control 1 main motor and 5 

auxiliary motors and can be extended up to 8 motors.

Category Features

Single Drive / 

Multi Pump Control 

(MMC)

Aux Exchange Mode

Main Exchange Mode

Regular Bypass Mode

Regular Bypass with feedback value

Aux PID compensation

Multi Drive / 

Multi Pump Control 

(Lead Lag)

Follow Lead (Multi-PID)

Fixed Lag (Multi-Master)

Alternation Mode

First In First Out

First In Last Out

Operation Time Based

Forced Alternation Timer (Lead Swap)

Macro Data-share

Interlock

Jockey Pump Mode

Lost Feedback

8 Steps of PID Setpoint, Stage/Destage Speed, Sleep & 

Wake-up Level

Various Types of PID Unit + Custom PID Unit

Lead Lag

Lead Lag: Full redundant multiple motor control using multiple 

drives to control multiple pumps. Maximizes motor lifetime and has 

highest PID accuracy without using any external devices.

[MMC]
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New Features for Pumps

Lead-Lag

Main features
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Lead Lag – PID Operation Method Lead Lag – Operation Time Order

[ Multi Master / Fixed Lag ]

[Multi Follower / Follow Lead ]

M1 OutFreq

PID Reference

PID Operation

Lead Motor Lag Motor

PID Output

Init ial priorities.

M1 -> M2 -> M3 1 hour
t

Stop Freq 1

PID 
Operation

Lead Motor

Lag Motor

Lag Motor
Lag Motor

PID Operation

Lead Motor

Less than 1 minute

Fixed Freq Operation

Fixed Freq Operation

M2 OutFreq

PID Output

1 hour Less than 1 minute

M3 OutFreq

PID Output

1 hour

Stop Freq 3

Less than 1 minute

[AP1-61]
Stage freq 1

[AP1-63]
Stage freq 3

[AP1-60]
Lag Freq

[AP1-62]
Stage freq 2

Run Cmd

[PID-05]
PID Fdb value

(Feedback)

M1 Cmd Freq

M2 Cmd Freq

M3 Cmd Freq

[AP1-61]
Stage freq 1

[AP1-63]
Stage freq 3

[AP1-60]
Lag Freq

[AP1-62]
Stage freq 2

[AP1-61]
Stage freq 1

[AP1-63]
Stage freq 3

[AP1-60]
Lag Freq

[AP1-62]
Stage freq 2

Stop Freq 2

Priorit ies.

M2 -> M3 -> M1

Priorit ies.

M2 -> M3 -> M1

2 hours

2 hours

2 hours

1 hour

1 hour 1 hour

1 hour

1 hour 1 hour

Initial run time
1. M1 : 1 hours
2. M2 : 1 hours
3. M3 : 1 hours

[Multi Follower / Follow Lead ]

New Features for Pumps
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Lead Lag – Time Alternation

[Jockey Pump @ Fixed Lag]

Start Freq 1

Start Freq 3

Out Freq

Run Cmd

Follower Freq

t

M1 OutFreq M2 OutFreq

FeedBack PID Reference

Start Freq 2

Stop Freq 3

M3 OutFreq

M2

M3 M2

PID Output

PID Limit High M2, M3M2

※M1 = Jockey Pump

Jockey Dly T

M1 OutFreq

M1

Ignore 

Stop Freq 2

Lead Lag – Jockey Pump

New Features for Pumps
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No-Flow is detected!
Feedback

Setpoint

NFC Trigger Band

Output
Freq.

NFC Det Time

Sleep time

NFC Trigger Band

NFC Det Time

Output Freq if NFC 
was disabled

Sleep Level

New Features for Pumps

No-Flow Control
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Flow meters are becoming very popular in pumping systems due to regulations and limitations to how much 

water can be pumped out of rivers, streams, and aquifers.  The drive can use a flowmeters feedback to do the 

following:

① Displays Flow rate of the flow meter (Pulse or Analog)

② Triggers Digital output / warning / trip by detecting High / Low 

flow rate

③ Saves Accumulation of flow (Flow integrated amount)

④ Triggers Digital output / warning / trip when total accumulation 

(Flow integrated amount) is greater than setpoint value

⑤ Provides a method to convert the inverter to sleep mode 

according to low or no flow conditions

⑥ When the flow rate reaches the high or low limit, PI operation 

can reduce the system pressure by reducing the speed.

New Features for Pumps

Flow Monitoring
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Suction Control Water Level Control Vacuum Control

[Suction Control]

① PI Aux Setpoint ≥ PI Aux Sleep Level

Aux PID output changes the output speed by comparing PID output

② PI Aux Setpoint < PI Aux Sleep Level 

Only Primary PID output affects the speed and

sleep is operated based on PI Aux feedback value

Example: Suction control

New Features for Pumps

PI Auxiliary Control 
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One cycle refers to when the VFD switches from the normal 

operation of Auto mode to the Sleep mode. Over cycle 

protection is a function to prevent frequent sleep/wake-up 

cycling by counting the number of cycles.

[Over cycle protection]

PID 
Feedback

Output
Freq.

Low Fdb
Digital
Output

Low Fdb
Trip

Low Fdb lvl

Hysteresis 

Low Fdb Time Low Fdb Time

Low Fdb
Display

Low Fdb
Display

PID 
Feedback

Output
Freq.

High Fdb
Digital
Output

High Fdb
Trip

High Fdb lvl

Hysteresis 

High Fdb Time High Fdb Time

[Low Feedback Detection ]

[High Feedback Detection ]

New Features for Pumps

Over cycle Protection Low / High Feedback Detection

Auto
Run 

Command

Output
Freq.

AP2-64 Over Cycle Cnt -> 3
AP2-65 Max Cycle T -> 30 sec 

8s 10s 10s

A+B+C = 28s < AP2-65=30s   Warning 

Over Cycle
Warning

A B C D

B+C+D = 34s > AP2-65=30s   Diactivated Warning

14s

E

5s

C+D+E = 29s > AP2-65   Warning 

Auto
Run 

Command

Output
Freq.

AP2-64 Over Cycle Cnt -> 3
AP2-65 Max Cycle T -> 30 sec 

8s 10s 10s

10s+12s+12s = 28s > AP2-65=30s   Warning

Over Cycle
Warning  AP2-65 

A B C

1 2 3
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[Setpoint Timeout]

New Features for Pumps

Setpoint Timeout Differential Level Detection

PID 
Feedback

SP TmOut
Digital Output

SP TmOut
Trip

SP Timeout lev

Setpoint

SP TmOut DT

SP TmOut DT

SP Timeout lev

Warning
Display

Warning
Display

Trip
Display
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② Output Current

③ PID Feedback Value

④ RPM

⑤ Flow Rate

※ only Frequency is available on the standard H100 firmware

[Sleep level – Feedback (Direct Acting)]

New Features for Pumps

Selectable Sleep Level Type Selectable Wake-up level

Output Frequency PID Feedback

Setpoint

Sleep level

Wake-up
 level

Minimum 
speed

F
e
e
d
b
a
c
k

Wake-up 
Delay time

Setpoint

Wake-up Level

(Absolute)

F
e
e
d
b
a
c
k

Wake-up 
Delay time

Setpoint

Wake-up Level

(Deviation)

[Absolute]

[Deviation]

※ only  Deviation is available on the standard H100 firmware
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New Features for Pumps

Sleep Activate Level Sleep Off Mode

Sleep & Sleep Active level

Sleep Level Type =
Frequency

PID-63 PID 
Sleep0Lev = 0

PID-58 Sleep Act Lev
= 0

Sleep Act Level →
Pump minimum speed

Sleep Level →
Pump minimum speed + 1.0Hz

Sleep Act Level →
PID-58

Sleep Level →
Pump minimum speed + 1.0Hz

Sleep Level =
PID-63 PID Sleep0Lev

Yes

No

Yes

Yes

No

No
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PID Input Limit 

PID Accel/Decel Time 

New Features for Pumps

Functions for more stable PID operation Backspin Timer

PID Ref Set Value

Fx Off

On

PID Ref

t

MAX PID Ref

[APP-51 PID Acc/Dec T]

[APP-50 RampPIRefAtRun] = {YES}

[PID Accel/Decel Time]

Output
Frequency

Run
Command

Auto Reset 
Timer

Backspin
Timer

TRIP

Warning
Display

VFD Cannot Reset!!

- Acceleration / Deceleration time for PID Setpoint

- This function helps to prevent hunting, overshoot, or undershoot.

- Input limit of PID controller

- Output limit of I controller among PID controllers. Prevents 
integral windup!
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New Features for Pumps

Enhanced HAND-OFF-AUTO keypad (1/2)

Auto
Mode

Off Run

Auto
Key

Fx
On

Off
Key

Off
Key

Fx
On

Fx
Off

Auto
Key (Only when Fx signal i s 

maintaining) 

”

Code Name Parameter setting

DRV-05 KPD H.O.A Lock

0: Locked

1: During Run

2: OFF Key Enable 

3: Unlocked

DRV-08 AUTO Mode Selection
0: Enabled

1: Disabled

DRV-24 Hand Key Selection
0: None

1: Disabled

New

New

New

[New parameters]

※ Standard H100 Firmware can operate only after switching to 

Auto Mode

※ Not available in standard H100 firmware

※ All HOA keys are locked during operation in standard H100 Firmware

- Hand key selection parameter is added for safety reason.
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New Features for Pumps

Enhanced HAND-OFF-AUTO keypad (2/2)

Input Power

Frequency

Run Cmd
(Keypad)

No need to press the AUTO key again!

- H100 LCD keypad doesn’t have a RESET key. This can be 
inconvenient when the customer operates the VFD by the 
keypad.

- The RESET feature has been added to the multi function key, this 
is the factory default value. 

Added RESET function to Multi Key

RESET/
MULTI
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New Features for Pumps

Hard Current Limit

Output
Current

Output
Freq.

Warning
& Digital 
output

Current Limit

Pump Minimum Speed

Freq. Ref.

Pump Minimum Speed

Code Name Description

PID 56
Pump Min 

Speed

Minimum frequency that the drive will run at.  Applies to 

both Auto and Hand modes

The Current Limit function prevents tripping by reducing output 

speed as the motor current increases and approaches and 

overload condition.

Pump Minimum Speed parameter added.

① AP2 40 Thrust Frequency 

② PID 56 Pump Minimum Speed

③ ADV 25 Freq Limit Lo
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New Features for Pumps

PID Access Level Added “Pump Trip” to Digital Output

PID 2 PID Access Lev - Advanced

PID 2 PID Access Lev - Basic

Code Name Description

OUT 31~36 Relay 1~5, Q1 53. Pump Trip

Added “Loss of Prime” display 
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Existing functions

Real-Time Clock Underload Protection & Load tune

• Day Light Savings available 

(Start/End date setting)

• 3 types of date displays available 

(EU / USA / ASIA)

• 4 time period modules 

(Weekly)

• 8 exception date modules 

(Day)

• 8 time event modules

• 30 functions available

(Fx, Rx, Step Freq, PID, etc.)
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Existing functions

Flow Compensation Pump Clean(Deragging feature)
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Existing functions

Dec Valve Ramp(Check Valve Ramp) Lubrication
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Existing functions

Pipe Broken Detection Level Detection 
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User Friendly – Operation with HMI
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Compressor Solution

Appendix.
Products
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iXP2 Series (Premium)

eXP2 Series (Standard)
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