Smartgen®

HGM7211/HGM7221 GENSET CONTROLLER

USER MANUAL

Genset Controller

Alarm

n
OV 0. 0Nz
0. 0A

0. OkW

Runnin ! il 3 27.7V |
++++kPa |
d dt | 1A

Genset Controller

Alarm ' Stop Mode

Smartgen Technology



X & B F Chinese trademark
Smartgen®

Smartgen & make your generator Smart

English trademark

Smartgen Technology Co., Ltd.
No. 28 Jinsuo Road
Zhengzhou city
Henan Province
P.R. China
Tel: +86-371-67988888/67981888

+86-371-67991553/67992951

+86-371-67981000(overseas)
Fax: 0086-371-67992952
Web: http://www.smartgen.com.cn

http://www.smartgen.cn

Email: sales@smartgen.cn
All rights reserved. No part of this publication may be reproduced in any material form (including
photocopying or storing in any medium by electronic means or other) without the written
permission of the copyright holder.
Smartgen Technology reserves the right to change the contents of this document without prior
notice.

Version history

Date Version Contents

2013-12-12 1.0 Original release



http://www.smartgen.com.cn/
http://www.smartgen.cn/
mailto:sales@smartgen.cn

HGM7211/7221 GENSET CONTROLLER

This manual is suitable for HGM7211 and HGM7221 series controller only.

Clarification of notation used within this publication.

SIGN INSTRUCTION

ANOTE Highlights an essential element of a procedure to ensure correctness.

ﬁ Indicates a procedure or practice, which, if not strictly observed, could result in
CAUTION! | damage or destruction of equipment.

Indicates a procedure or practice, which could result in injury to personnel or
WARNING! | loss of life if not followed correctly.

Clarification of notation displayed on the LCD

SIGN INSTRUCTION

Home page

Engine

Generator

Mains

Load

Alarm

Event log

Battery voltage

Engine temperature

Engine pressure

Keyboard is locked.

No signal

=~p| § =B Bk B0 S

Very weak signal

T;" Weak signal

T;I"l Strong signal
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HGM7211/7221 GENSET CONTROLLER

1 OVERVIEW

HGM7211/7221 series genset controllers are used for genset automation and monitor control
system of single unit to achieve automatic start/stop, data measurement, alarm protection as well
as remote control, remote measurement and remote communication function. It fit with TFT
display, optional Chinese, English and other languages interface, and it is reliable and easy to
use.

The powerful 32-bit Microprocessor contained within the module allows for precision parameters
measuring, fixed value adjustment, time setting and set value adjusting and etc..Majority
parameters can be configured from front panel, and all parameters_can be configured by USB
interface (or RS485) to adjust via PC. It can be widely used in all types of automatic gen-set

control system with compact structure, advanced circuits, simple connections and high reliability.
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2 MODULES COMPARISON

HGM7221 HGM7211

Digital Input Port 7 7
Relay Output Port w 8 8
Sensor Number Y 5 5
AMF 0

RS485 0 0
GSM 0 0
CAN (J1939) 0 0
USB 0 0
Real-time clock 0 o]
Event log 0 o}

A NOTE:

W Two of the outputs are fixed: start output and fuel output.
Y Analog sensors are composed by 3 fixed sensors (temperature, pressure, level) and 2

configurable sensors.
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3

PERFORMANCE AND CHARACTERISTICS

HGM7211, Auto Start Module, controls genset to start or stop automatically by remote start signal.

HGM7221, Auto Main Failure, updates based on HGM7211, especially for automatic system

composed by generator and mains.

Main characteristics,

i
i

With ARM-based 32-bit SCM, high integration of hardware and more reliable;

480x272 TFT LCD with backlight, multilingual interface (including English, Chinese or other
languages) which can be chosen at the site, making commissioning convenient for factory
personnel,

Improved TFT LCD wear-resistance and scratch resistance dueto hard screen acrylic;
Silicon panel and pushbuttons for better operation<in high/low temperature environment;
RS485 communication port enable remote control, remote measuring, remote communication
via ModBus protocol.

Equipped with SMS (Short Message Service) function. When genset is alarming, controller
can send short messages via SMS automatically to max. 5 telephone numbers. besides,
generator status can be controlled and checked using SMS;

Fitted with CANBUS port and can communicate with-J1939 genset. Not only can you
monitoring frequently-used data (such as water temperature, oil pressure, engine speed, fuel
consumption and so on) of ECU machine, but also control start, stop, raising speed and
speed droop via CANBUS port.

Suitable for 3-phase 4-wire, 3-phase 3-wire, single phase 2-wire, and 2-phase 3-wire systems
with voltage 120/240V and frequency 50/60Hz;

Collects and shows 3-phase voltage, current, power parameter and frequency of

generator/mains:

Parameters:

Mains Gens

Line voltage (Uab, Ubc, and Uca) Line voltage (Uab, Ubc, and Uca)
Phase voltage (Ua, Ub, and Uc) Phase voltage (Ua, Ub, and Uc)
Phase sequence Phase sequence

Frequency (Hz) Frequency (Hz)

Load

Current IA, IB, IC
Each phase and total active power kW

Each phase and total reactive power kvar
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Each phase and total apparent power kVA
Each phase and average power factor PF
Accumulate total gens power kWh, kVarh, kVAh

U For Mains, controller has over and under voltage, over and under frequency, loss of phase
and phase sequence wrong detection functions; For generator, controller has over and under
voltage, over and under frequency, loss of phase, phase sequence wrong, over and reverse
power, over current functions.

U 3 fixed analog sensors (temperature, oil pressure and liquid level);

U 2 configurable sensors can be set as sensor of temperature or fuel levél;

U Precision measure and display parameters about Engine,

Temp. (WT) C/F both be display

Oil pressure (OP) kPa/Psi/Bar all be displayed
Fuel level (FL) % (unit)

Speed (SPD) RPM (unit)

Battery Voltage (VB) V (unit)

Charger Voltage (VD) V (unit)

Hour count (HC) can accumulate Max. 65535 hours.
Start times can accumulate Max. 65535 times

U Protection: automatic start/stop of the gen-set, ATS(Auto Transfer Switch) control with perfect
fault indication and protection function;

U All output ports are relay-out;

U Parameter setting:; parameters can be modified and stored in internal EEPROM memory and
cannot be lost even in case of power outage; most of them can be adjusted using front panel
of the controller and all of them can be modified using PC via USB or RS485 ports.

U More kinds of curves of temperature, oil pressure, fuel level can be used directly and users
can define the sensor curves by themselves;

U Multiple crank disconnect conditions (speed sensor, oil pressure, generator frequency) are
optional,

U Widely power supply range DC(8~35)V, suitable to different starting battery voltage
environment;

U Event log and real-time clock.

U Scheduled start & stop generator (can be set as start genset once a day/week/month whether
with load or not; also can be set as customer weekly in which users can set the start time

separately from Monday to Sunday);
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U Selectivity configuration. Users can choose different configuration by input port.

U Can be used on pumping units and as an indicating instrument (indicate and alarm are enable
only, relay is inhibited );

U With maintenance function. Actions (warning, shutdown or trip and stop) can be set when
maintenance time out;

U All parameters used digital adjustment, instead of conventional analog modulation with
normal potentiometer, more reliability and stability;

U Waterproof security level IP55 due to rubber seal installed between the controller enclosure
and panel fascia;

U Metal fixing clips enable perfect in high temperature environment;

U Modular design, self extinguishing ABS plastic enclosure, pluggable connection terminals and

embedded installation way; compact structure with easy mounting.
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4 SPECIFICATION

ltems

Contents

Operating Voltage

DC8.0V to 35.0V, Continuous power supply.

Power Consumption

CBW (standby<2W)

Alternator Input Range
3-Phase 4-Wire
3-Phase 3-Wire
Single-Phase 2-Wire
2-Phase 3-Wire

AC15V - AC360V (ph-N)
AC30V - AC620V (ph-ph)
AC15V - AC360V (ph-N)
AC15V- AC360V (ph-N)

Alternator Frequency

50/60/400Hz

Speed sensor voltage

1.0V to 24.0V (RMS)

Speed sensor Frequency

10,000 Hz (max)

Start Relay Output

16 Amp DC28V at supply output

Fuel Relay Output

16 Amp DC28V at supply output

Auxiliary Relay Output (1)

7 Amp DC28V at supply output

Auxiliary Relay Output (2)

7 Amp AC250V voltage free output

Auxiliary Relay Output (3)

16. Amp AC250V voltage free output

Auxiliary Relay Output (4)

16 Amp AC250V voltage free output

Auxiliary Relay Output (5)

7 Amp DC28V at supply output

Auxiliary Relay Output (6)

7 Amp DC28V at supply output

Case Dimension

197mm x152mm x47mm

Panel Cutout

186mm x141mm

C.T. Secondary

5A rated

Working Conditions

Temperature: (-25~+70)C;
Humidity: (20~93)%RH

Storage Condition

Temperature: (-25~+70)C

Protection Level

IP55 Gasket

Insulation Intensity

Apply AC2.2kV voltage between high voltage terminal and

low voltage terminal,

The leakage current is not more than 3mA within 1min.

Net Weight

0.75kg

HGM7211/7221 Genset Controller
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HGM7211/7221 GENSET CONTROLLER

5 OPERATION

5.1INDICATOR LIGHT

HGM7221

Genset Controller

Alarm AlTonp_
. w1z OV 0. Ofz|
Z - ‘ 0. 0A
. i iy Z 0. OkW
Running e & ] eTr
Gen Mains
Normal Normal
Stop
Mode
Gen Manual Test Auto Alarm Mains
Close Mode Mode Mode Mute Close
HGM7211
Genset Controller
0V 0. OHz;
0. 0A
0. OkW
27.7!
++++ 1
++++kPa
Gen
Normal B Gen
Close
Stop .
Mode v ‘
Manual Auto Alarm
Mode Mode Mute
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ANOTE: Selected light indicators description:

Alarm indicator:

Alarm Type Alarm Indicator
Warning Slow flashing (1 time per sec.)
Trip Alarm Slow flashing (1 time per sec.)

Shutdown Alarm

Fast flashing (5 times per sec.)

Trip and Stop Alarm

Fast flashing (5 times per sec.)

Running light

Gens normal light

It is light on from crank disconnect to ETS while extinguishing in other period.

It is light on when gens is normal; It is twinkling when gens is abnormal; It is

extinguishing when there is no power.

Mains normal light

It is light on when mains is normal; It is twinkling when mains is abnormal; It is

extinguishing when there is no power.

5.2 PUSHBUTTONS

Stop running generator in Auto/Manual mode; Lamp test
(press at least 3 seconds); Reset alarm in stop mode;

Stop . . . :
During stopping process, press: this button again to stop
generator immediately.

Start Start genset in Manual/Test mode.

Manual Mode

Press this key and controller enters in Manual mode.

Auto Mode

Press this key and controller enters in Auto mode.

Running With Load

Press this key and controller enters in Manual Test mode.
(HGM7211 without)

Mute/Reset . Alarm

Alarming sound off; If trip alarm occurs, pressing the button
at least 3 seconds can reset this alarm.

Gen Closed/Open

Can control generator to switch on or off in manual mode.

Mains Closed/Open

Can control mains to switch on or off in manual mode
(HGM7211 without).

Page Scroll /Confirm

1) Page turning;  2) Press it at least 3 seconds to enters in
basic parameter setting menu and shift cursor to confirm
the set information.

Up/Increase

1) Screen scroll;
2) Up cursor and increase value in setting menu.

00 © 862306C

Down/Decrease

1) Screen scroll;
2) Down cursor and decrease value in setting menu.

HGM7211/7221 Genset Controller
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A NOTE: Press more than 3 seconds will enter into basic parameters setting menu.

A NOTE: Press @ and simultaneously, then input the correct password will enter into

advanced parameters setting menu.

AWARNING: Default password is 00318, user can change it in case of others change the
advanced parameters setting. Please clearly remember the password after changing. If you forget
it, please contact Smartgen services and send all cont r ol | e mforsation ¢hens. iinpuh

A0O59ptdbdsword users can inquire the controlleros

5.3LCD DISPLAY

5.3.1 MAIN DISPLAY

Main display show pages, use to scroll the pages and 00 to scroll the screen.

/AEMain Screen, including as below,

Engine speed, generator voltage, generator frequency, mains voltage (HGM7221), mains
frequency(HGM7221), load current, active power, engine temperature, oil pressure, genset status,
mains status (HGM7221), ATS status.

/EEngine, including as below,

Battery voltage, charger voltage, engine accumulated run, acecumulated start times, date and time,
maintenance due, engine speed, engine temperature, engine oil pressure, fuel level, flexible
sensor 1, flexible sensor 2.

ANOTE: If connected with J1939 engine via CANBUS port, this page also includes: coolant
pressure, coolant level, fuel temperature, fuel pressure, inlet temperature, exhaust temperature,
turbo pressure, fuel consumption, total fuel consumption and so on. (Different engine with
different parameters)

/EGenerator, including as below,

Phase voltage, line voltage, frequency, phase sequence.

AMains, including as below,

Phase voltage, line voltage, frequency, phase sequence

ANOTE: HGM7211 has no this page..

/ELoad, including as below,

Current, each phase and total active power (positive and negative), each phase and total reactive
power (positive and negative), each phase and total apparent power, each phase and average

power factor (positive and negative), accumulated energy (kWh, kVarh, kVAh).
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ANote: When only mains closed indicator is illuminating, count mains active and reactive power,
apparent power, power factor, but accumulate electric energy. Counting the generator active and
reactive power, apparent power, power factor, and accumulate electric energy under other
conditions.

NOTE: Power factor shows as following,

Q
A
COS<0L | COS>0L Remark:
» P P stands for active power
cos<oc | cos>ocC Q stands for inactive power
Power . Active Reactive
Conditions Remark
factor power power
COS>0L | P>0,Q>0 Input Input Load is inductive resistance.
COS>0C | P>0,Q<0 Input Output Load is capacitance resistance.
Load is equal to one under excitation
COS<OL |P<0,Q>0 |Output | Input q
generator.
Load is equal to one over excitation
COS<0C | P<0,0<0 | Output | Outpt q
generator.

ANote:

Input active power, generator or mains supply electricity to load.
Output active power, load supply electricity to generator or mains.

Input reactive power, generator or mains send reactive power to load.

A

Output reactive power, load send reactive power to generator or mains.
/EAlarm:

Warning alarm, shutdown alarm, trip alarm, trip and stop alarm.

ANOTE: For ECU alarms and shutdown alarms, if the alarm information is displayed, check
engine according. to it, otherwise, please check the generator manual according to SPN alarm
code.

/EEvent log

Make records about all start/stop events (shutdown alarm, trip and stop alarm, manual /auto start
or stop) and the real time when alarm occurs.

Example:
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& Stop Mode
ANTemp Sensor Open
e i OV 0. OHzg
Lo o0 Iigw OV 0. OHz
BITJU—:‘ ..;25,00-& 0° OA
- 0. OkW
0 2000 E 27. 7V ++++°[ |
Lo = ++++kPa -

GEN (L-N) GEN (L-L)
L | OV Ll=2 OV
Ay 1l L2=3 OV

55l OV

0. OHz Orpm
oo o o s

Mo | [ B|aL]|A]|O

5.3.2 USER MENU AND PARAMETERS SETTING MENU

Parameter setting including as following,

/EMains rated voltage
AEMains rated frequency
/ECrank disconnect
/EFlywheel teeth
/EEngine rated speed
/EGenerator rated voltage
/EGenerator rated frequency
/ECT ratio

/ERated current

/ERated power

/EBattery Voltage

HGM7211/7221 Genset Controller ISSUE 2013-12-12 Version 1.0
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/EStart delay
/EStop delay
/EPreheat timer
/ECranking timer
/ECrank Rest Timer
/ESafety on timer
/EStart idle timer
AEWarming up timer
/ECooling timer
/EStop idle timer

/EETS(Energize to Stop) hold time

/EFail to stop time
/EAfter stop time
/Time and Date

Basic Parameters
> Return
> Flywheel Teeth
> Rated speed
> Rated Voltage
> Rated Frequency
> CT Ratio
> Rated Current

Form1: Useoo to scroll settings, to enter settings (form 2),

@ to exit settings menu.

Crank Disconnect
Setting
1 frequency + speed

Form 2: to enter settings (form 3); press °or 0 to return to

previous menu (form 1), or press@ to return to previous menu
(form 1).

Crank Disconnect
Setting

1 frequency + speed

Form 3' Useoo to scroll settings, to confirm setting

(form2) ~ @ to exit settings menu (form2).
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5.3.3 ADVANCED PARAMETERS SETTING MENU

Parameter setting including as following,

Mains

Timers

Engine
Generator
Load

ATS

Analog Sensor
Digital Inputs
Digital Outputs
Module

u o U U U U U U U U U U

GSM

Scheduled and maintenance

>Mains
>Timer
>Engine

>Load

>ATS

>Analog Sensor
> Digital Inputs

Advanced Parameters

>Generator

Form1: Use°0 to scroll settings, to enter

settings (form 2), @ to exit settings menu.

>Timer
>Engine
> Load

>ATS

>Analog Sensor
> Digital Inputs

> AC system
> Poles
> Rated voltage

> oad Voltage

> Rated Frequency
> Load Frequency
>CT Ratio

o Advance% Form 2: Useoo to scroll settings (form 3); select
> Mains

Areturno ad to petum ste previous
menu(form 1), or press Q to return to previous

menu (form 1).

Advanced Parameters

> Mains
>Timer
>Engine
> Load

>ATS

>Analog Sensor

> Rated Frequency
> Load Frequency
>CT Ratio

>0ver Volt Shut
>Under Volt Shut
>0ver Freq Shut
>Under Freq Shut

> Digital Inputs e NYAV/JIAWEIN

Form 3:
Useoo to scroll settings; to confirm setting

(form 4), Q to return to previous menu (form 1).
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Over Voltage Warn

Sel: Disable

Set value' 00110%
Return valuet 00108%
Delay time' 00005

Form 4
to enter settings (form 5); press °or 0 to
return to previous menu(form 3), or press@ to

return to previous menu (form 3)

Over Voltage Warn

Sel: Disable

Set value' 00110%
Return valuet 00108%
Delay time' 00005

Form 5
Useoo to scroll settings (form 6); to confirm
setting (form 7), Q to exit settings menu (form 4).

Over Voltage Warn Form 6
Sel: Enable

Useoo to scroll settings (form 5); to confirm

Set value' 00110%
Return value'  00108% setting (form 7), Q to exit settings menu (form 4).
Delay time' 00005
Over Voltage Warn Form T
Sel: Enable X
Set value' @0110% Useoo to scroll settings; to confirm setting,
Return .value‘ 00108% @ to exit settings menu (form 4).
Delay time' 00005
(Si)vleer\(oItkz;ge Warn Form &
el: Disable .
Set value' 00110% Useoo to scroll settings; to confirm setting,
Return lvalue‘ 00108% Q to exit settings menu (form 4).
Delay time' OOOO

ANOTE: Long pressing m can exit setting directly during setting.
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5.4AUTO START/STOP OPERATION

Auto

Auto mode is selected by pressing the button; a LED besides the button will illuminate to

confirm the operation.
Automatic Start Sequence:
1. HGM7221: When mains is abnormal (over and under voltage, over and under frequency, loss
of phase, phase sequencewrong) , enter i nto fAmai AKTLEGDdspayma I
count down time. When t he del ay i s tinevieinititedid whaen MDRd mo/
Start (with |l oad)o is active, fAStart Delayo t
2. HGM7211:When A Re maowiteloaB8)bar s acti ve, AStar.t Del ayc
3. AStart Delayodo count doRvhCDvdisdlay; ~be displ ayed on
4. When start delay is over, preheat relay energizes (f conf i gur ed) , Asroe he
information will be displayed on TFT LCD display;
5. After the above delay, the Fuel Relay (if configured) is energized, and then one second later,
the Start Relay is engaged. The engine is cranked for a pre-set time. If the engine fails to fire
during this cranking attempt then the fuel relay and start relay are disengaged for the pre-set
rest period; fAcrank rest timed begins and wai
6. Should this start sequence continue beyond the set number of attempts, the start sequence
will be terminated, and Fail to Start fault will be displayed on TFT LCD display.

7.1l n case of successful crank attempt, t he fAS:
Pressure, High Temperature, Under speed and Charge Alternator Failure inputs to stabilise
without triggering the fault. As soon as thi
configured).

8 During fAstart 1 dleo del ay, under speed, unde
Whenthis del ay i s owver, fAwarming upo delay i s 1in

9. After the Awarming upo delay, i f generator st

generator voltage and frequency have reached on-load requirements, then the generator
close relay will be energized; genset will take load; generator power indicator will illuminate
and generator will enter into Normal Running status. If voltage or frequency is abnormal, the
controller will initiate shutdown alarm (alarm information will be displayed on TFT LCD
display).
ANote:When started via ARemote Start (of f Load)
generator close relay deactivated, moreover, genset off load in procedure 9.

Automatic Stop Sequence,
1) HGM7221: during normal running process, if mains return into normal status, enters into

iAnMai ns Nor mal Del ayo. When mains indicator i
ARemote Starto signal is removed, the Stop De
2) HGM7211: When the ARemot e SStop Delayis isitiatgdl a | i's re
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3)

4)
5)

6)
7

8)

Once this Astop del ayo has expired, the Gener
then i nitiated. After ATransfer Del ayo, t he 1
load; generator power indicator will extinguish while mains power indicator will illuminate.
During AStop I dledo Delay (i f configured), i dl
AETS Solenoid Hol do begins, ETS reeergaed, conplete ner
stop is detected automatically.

"Fail to Stop Delay" begins, complete stop is detected automatically.

When generator is stop completely, i Af t er s wilb e dnitiaded. IOthgrwise, fail to stop

alarm is initiated and the corresponding alarm information is displayed on TFT LCD display. (If
generator is stop successfullyaf t er Af ai | to stopo alarm has
initiated and the alarm will be removed).

Generator is placed into its standby mode afterits A Af t er s.t opo0 del ay

5.5MANUAL START/STOP OPERATION

HGM7221: Manual mode is selected by pressing the @ button; a LED besides the button
will illuminate to confirm the operation; Test mode is selected by pressing the button; a

LED besides the button will illuminate to confirm the operation; Under the two modes,

press'® Pbutton to start the genset, it can automatically judge crank success and accelerate to

high speed running. If high temperature, low oil pressure, over speed and abnormal voltage
occur during genset running, controller can effectively protect genset to stop (detail
procedures please refer to No.4~9 of Auto Start Sequence). Under Test Mode, after
genset high speed normal running, no matter mains normal or not, load will be transferred to
generator.. Under Manual Mode@, the procedures of ATS please refer to Switch Control
Procedure of generator in this manual.

HGM7211: Manual mode is selected by pressing the @ button; a LED besides the button
will illuminate to confirm the operation; Then press (@ button to start the generator, it can
automatically judge crank success and accelerate to high speed running. If high temperature,
low oil pressure, over speed and abnormal voltage occur during genset running, controller can
effectively protect genset to stop (detail procedures please refer to No.3~9 of Auto Start
Sequence). After genset high speed normal running, controller will send Gen Closed signal if
remote start signal is actiwve; otherwise, con

Manual stop: pressing@key can shut down the running genset. (detail procedures please

refer to No.3~8 of Auto Stop Sequence)
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5.6 SWITCH CONTROL PROCEDURES

5.6.1 HGM7221 SWITCH CONTROL PROCEDURES

Manual Transfer Procedures:

When controller is in Manual mode, the switch control procedures will start through manual
transfer procedures.

Users can control the loading transfer of ATS via pressing @ button to switch on or off.

2 I f AOpen breaker detecto is ASelect Disabl

Press generator switch on or off key@, if generator has taken load, will send unload signal;
if taken no load, generator will send load signal; if mains has taken load, mains will unload,

and then generator will take load.

Press mains switch on or off key@, if mains has taken load, will send unload signal; if taken
no load, mains will send load signal; if generator has taken load, generator will unload, and

then mains will take load.

2 I f AOpen breakelectBlreatelca® is AS
To transfer load from mains to generator heed to press mains switch off key @ firstly. After
close delay, press generator switch on key@,and generator will take load (there is no action

when pressing switch.on key directly).

The way to transfer from generator to mains is as same as above.
Auto transfer procedures:

When controller i1s in AUTO/TEST/STOP mode, switch control procedures will start through

automatic transfer.

1) If input portds configured as Close Mains Auxiliary

ayl f AOpen breaker detecto is ASELECT Enabl e
When transferring load from mains to generator, the open delay and transfer rest delay will be
initiated,t hen switch off signal wil!/| b ebe nitategh Orice
the delay has expired, if switch open failed, the generator will not switch on, otherwise,

generator switchon.Contr ol | er begi ns d ewhiegéneratay swiich ani

whi

| t

When detecting time out, if switch on fail, it is need to wait for generator to switchon. 1 f A f ai

transf er 0 waalanm sigsal will Beniratintédevbatever switch on or off failure.

HGM7211/7221 Genset Controller ISSUE 2013-12-12 Version 1.0 Page 22 of 71



HGM7211/7221 GENSET CONTROLLER

The way to transfer from generator load to mains load is as same as above.
b) | f AOpen breaker CdleDestdbl e® ASELE
Mains load is transferred into generator load, after the open delay and transfer rest delay,
then generator switchonsi gn al wi || be output while Afail
Once the delay has expired, if switch on failed, then wait for generator switch on. If i f a i |
t r an wdrregAoE n a kalaren gignal will be initiated if switch on failure.
2) If input port is not configured as Close Mains Auxiliary
Mains load is transferred into generator load, after the open delay and transfer rest delay,
generator switch on.
The way to transfer generator load to mains load is as same as above:
5.6.2 HGM7211 SWITCH CONTROL PROCEDURES
Manual control procedures,
When controller is in Manual mode, manual control will be executive.

Users can control switch on or off by pressing panel button.

Press generator switch on key@, if generator have taken load, will output unload signal; if taken
no load, generator will output load signal.

Auto control procedures,
When controller is in AUTO/TEST/STOP mode, auto control will be executive.

1. Ifinput portis configured as Close Mains Auxiliary

A. I f AOpen breakelectBHredalkelca® i s AS
Generator load is transferred into generator un-load, after the open delay; switch off signal will
becoutput whisf er ®f aiel aty oQutelthde delayehas erpired,iif antitah dff
failed, it will wait for switch off. Otherwise, switch off is completed.
Generatorunload is transferred into generator load, after the close delay, switch on signal will
beoutputwhi | e Afail to transfero del ay wifbwittchbre i n
failed, it will'wait for switch on. Otherwise, switch on is completed.
| f nfail t o tr an slarm signal wilh be nnitiated whidt&ver aswitcheoa or off
failure.

B. I'f AOpen breakelectDiesekitdd i s AS
Generator load is transferred into generator unload, after the open delay, switch off is

completed.
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Generator unload is transferred into generator load, after the close delay, switch on signal will
be output while Afail t o Oncetaendsldydas expired if sawviichonmi | |
failed, it will wait for switch on. Otherwise, switch on is completed.
I f Afail to tr anaafmesigral will berinitiated § swifclEan &alluiee 0
2. Ifinput port is not configured as Close Mains Auxiliary
Generator un-load is transferred into generator load, close generator output.

Generator load is transferred into generator un-load, open generator output.

ANOTE:

When using ATS of nointerposi t i on, switch off detecting shoul
When using ATS of having interposition, switch
are OK. I f choose ASELECT  Enabledoy switch off
When using AC contactor, switchoff i SELECT Enabl edo 1I's recommended
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6 PROTECTIONS

6.1WARNING ALARMS

Warnings are not shutdown alarms and do not affect the operation of the gen-set. Warning alarms

does not lead to shutdown. Warning alarms types are as follows:

Sequence Wrong

No Type Description
When the controller detects that the engine speed has exceeded
1 | Over Speed o )
the pre-set value, it will initiate a warning alarm.
When the controller detects that the engine speed has fallen
2 | Under Speed L :
below the pre-set value, it will initiate a warning alarm.
, When the controller detects that the engine speed is 0 and the
3 | Loss of Speed Signal . ~ N . .
action select AWarno, 1t will
When the controller detects that 'the genset frequency has
4 | Gen Over Frequency N 4
exceeded the pre-set value, it will initiate a warning alarm.
5 Gen Under When the controller detects that the genset frequency has fallen
Frequency below the pre-set value, it will initiate a warning alarm.
When the controller detects that the generator voltage has
6 | Gen Over Voltage exceeded the pre-set value, the controller will initiate a warning
alarm.
7 Genset Under When the controller detects that the genset voltage has fallen
Voltage below the pre-set value,.it will initiate a warning alarm.
When the controller detects that the genset current has exceeded
8 | Gen Over Current the pre-s et value and the action
warning alarm.
9 | Fail To Stop Af ter r_1f al |t osetdoes moostomlcerhpietely, it wilf
initiate a warning alarm.
10 Charge Alternator When the controller detects that charger voltage has fallen below
Failure the pre-set value, it will initiate a warning alarm.
11 | Battery Over Vot When' the controller dete(_:ts _tha_t_ start batt_ery voltage has
exceeded the pre-set value, it will initiate a warning alarm.
12 | Battery Under Volt When the controller detgcts_, t_hgt_ start battgry voltage has fallen
below the pre-set value, it will initiate a warning alarm.
. When count down time is 0 and the action s e | e c fit wili
13 | Maintenance Due B . .
initiate a warning alarm.
If reverse power detection is enabled, when the controller detects
14 | Reverse Power that the reverse power value (power is negative) has fallen below
the pre-set value and t he act i onitwillanitise a
warning alarm.
If over power detection is enabled, when the controller detects that
15 | Over Power the over power value (power is positive) has exceeded the pre-set
valueand t he act i oitwilsiretihteawarnifig\@arm.n
16 | ECU Warn If an error message is received from ECU via J1939, it will initiate
a warning alarm.
If loss of phase detection is enabled, When controller detects the
17 | Gen Loss of Phase S .
generator loss phase, it will initiate a warning alarm.
18 Gen Phase When the controller detects a phase rotation error, it will initiate a

warning alarm.
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No Type Description
When the controller detects that the breaker close or open failure
19 | Switch Fail Warn occur s, and t he a dttwill anitiatesaewamiogt
alarm.
20 Temperature Sensor | When the controller detects that the temperature sensor is open
Open Circuit circuit and the action select
: When the controller detects that engine temperature has
21 | High Temperature o .
exceeded the pre-set value, it will initiate a warning alarm.
When the controller detects that engine temperature has fallen
22 | Low Temperature R .
below the pre-set value, it will initiate a warning alarm.
23 Oil Pressure Open When the controller detects that the oil pressure sensor is open
Circuit circuit and the action sel ect
. When the controller detects that the oil pressure has fallen below
24 | Low Oil Pressure o .
the pre-set value, it will initiate a warning alarm.
Level Sensor Open When the controller detects that the level sensor is open circuit
25 o : ~ X
Circuit and the action select dAWarno,
When the controller detects that the fuel level has fallen below the
26 | Low Fuel Level Ry .
pre-set value, it will initiate a warning alarm.
Flexible Sensor 1 When the controller detects that the flexible sensor 1 is open
27 S . ) )
Open Circuit circuit and the action sel ect
o8 Flexible Sensor 1 When the controller detects that the sensor 1 value has exceeded
High the pre-set value, it will initiate a warning alarm.
29 Flexible Sensor 1 When the controller detects that the sensor 1 value has fallen
Low below the pre-set value, it will initiate a warning alarm.
Flexible Sensor 2 When the controller detects that the flexible sensor 2 is open
30 S : . :
Open Circuit cirecuit and the action select
31 Flexible Sensor 2 When the controller detects that the sensor 2 value has exceeded
High the pre-set value, it will initiate a warning alarm.
32 Flexible Sensor 2 When the/controller detects that the sensor 2 value has fallen
Low below the pre-set value, it will initiate a warning alarm.
33 | Digital Input V\(h(_an_ _d|g|t input port is set as warning and the alarm is active, it
will initiate a warning alarm.
34 | GSM COM Failure When GSM i s enabl e but t he ¢

module, it will initiate a warning alarm.
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6.2SHUTDOWN ALARMS

When controller detects shutdown alarm, it will send signal to open breaker and shuts down

generator.
Shutdown alarms as following:
No Type Description
When the controller detects an emergency stop alarm signal, it will
1 | Emergency Stop o
initiate a shutdown alarm.
When the controller detects that the generator speed has
2 | Over Speed SR
exceeded the pre-set value, it will initiate a shutdown alarm.
When the controller detects that the generator speed has fallen
3 | Under Speed L
below the pre-set value, it will initiate a shutdown alarm.
: When the controller detects that the engine speed is 0 and the
4 | Loss of Speed Signal . ~ R :
action select AShutdowno, it w
When the controller detects that ‘'the genset frequency has
5 | Gen Over Frequency .
exceeded the pre-setvalue, it will initiate a shutdown alarm.
6 Gen Under When the controller detects that the genset frequency has fallen
Frequency below the pre-set value, it will initiate a shutdown alarm.
When the controller detects ‘that the generator voltage has
7 | Gen Over Voltage exceeded the pre-set value, the controller will initiate a shutdown
alarm.
Genset Under When the controller detects that the genset voltage has fallen
8 e,
Voltage below the pre-set value, it will initiate a shutdown alarm.
9 | Eail To Start Iflth.e engine does not fire after the pre-set number of attempts, it
will initiate a shutdown alarm.
When the controller detects that the genset current has exceeded
10 | Gen Over Current thepreset wval ue and the action s
shutdown alarm.
11 | Maintenance Due V\(h.e. ncoun t down ti me i sShdtdowno d
will initiate a shutdown alarm.
12 | ECU.Shutdown If an error message is received from ECU via J1939, it will initiate
a shutdown alarm.
13 | ECU Com Eail If the. module does not detect the ECU data, it will initiate a
shutdown alarm.
If reverse power detection is enabled, when the controller detects
14 | Reverse Power that the reverse power value (power is negative) has fallen below
the pre-setvalueand t he a c $hutdowno & will igtiate a
shutdown alarm.
If over power detection is enabled, when the controller detects that
the over power value (power is positive) has exceeded the pre-set
15 | Over Power vateand the ac Shutdowndsteil ieitiate a shutdown
alarm.
When the controller detects that the temperature sensor is open
Temperature Sensor . . :
16 o circuit and the action select
Open Circuit
alarm.
17 | High Temperature When the controller detects that engine temperature has

exceeded the pre-set value, it will initiate a shutdown alarm.
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No Type Description
. When the controller detects that the oil pressure sensor is open
Oil Pressure Open : : .
18 _ circui-t and the action select
Circuit
alarm.
. When the controller detects that the oil pressure has fallen below
19 | Low Oil Pressure o
the pre-set value, it will initiate a shutdown alarm.
20 Level Sensor Open When the controller detects that the level sensor is open circuit
Circuit and the action s ellimtiaté ashusdbwntldrmo.w
. When the controller detects that the flexible sensor 1 is open
Flexible Sensor 1 . . )
21 N circuit and the action select
Open Circuit
alarm.
Flexible Sensor 1 When the controller detects that the sensor 1 value has exceeded
22 . ST
High the pre-set value, it will initiate a shutdown alarm.
Flexible Sensor 1 When the controller detects that the sensor 1 value has fallen
23 SRR
Low below the pre-set value, it will initiate a shutdown alarm.
. When the controller detects that the flexible sensor 2 is open
Flexible Sensor 2 . ) )
24 T circui-t and the acti oni select
Open Circuit
alarm.
Flexible Sensor 2 When the controller detects that the sensor 2 value has exceeded
25 . e
High the pre-set value, it will initiate a'shutdown alarm.
Flexible Sensor 2 When the controller detects that the sensor 2 value has fallen
26 e
Low below the pre-set value, it will initiate a shutdown alarm.
27 | Digital Input When digit input port is set as shutdown and the alarm is active, it

will initiate a shutdown alarm.

HGM7211/7221 Genset Controller ISSUE 2013-12-12 Version 1.0 Page 28 of 71



HGM7211/7221 GENSET CONTROLLER

6.3TRIP AND STOP ALARMS

On initiation of the trip and stop condition the controller will de-energize the Close Generatord
Output to remove the load from the generator. Once this has occurred the controller will start the
Cooling delay and allow the engine to cool before shutting down the engine.

No Type Description
When the controller detects that the genset current has exceeded
1 | Gen Over Current the pre-set value and the acton sel ect ATrip

initiate a trip and stop alarm.

When count down time is 0 and the action selectA Tr.i p an
will initiate a trip and stop alarm.

If reverse power detection is enabled, when the controller detects
that the reverse power value (power is negative) has fallen below
the pre-set value and the action select A Tri p . and ¢
initiate a trip and stop alarm.

If over power detection is enabled, when the controller detects that
the over power value (power is positive) has exceeded the pre-set
value and the actionselecti Tr i p and St opo, [
stop alarm.

When digit input portissetas i Tr i p a ramd th8 alamp i
active, it will initiate a trip and stop alarm.

2 | Maintenance Due

3 | Reverse Power

4 | Over Power

5 | Digital Input
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6.4TRIP ALARM

On initiation of the trip condition the controller will de-energize the &lose Generatoré Output

without stop the generator.
Trip alarm as following,

No Type

Description

1 | Gen Over Current

When the controller detects that the genset current has exceeded
thepreeset value and the action s
alarm.

2 | Reverse Power

If reverse power detection is enabled, when the controller detects
that the reverse power value (power is negative) has fallen below
the pre-set value and the action select i Tr i p 0, tow
alarm.

3 | Over Power

If over power detection is enabled, when the controller detects that
the over power value (power is positive) has exceeded the pre-set
value and the actionselectin Tr i po, it wi | | i n

4 | Digital Input

When digit input port is set as fi T.r angbtbe alarm is active, it will
initiate a trip alarm.
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7 WIRING CONNECTION

HGM7211/7221 series controller 6 s rear as foll owi ng:
Description of terminal connection:
NO. Functions Cqble Remark
Size
1 DC input -Ve 2.5mm? /| Connected with negative of starter battery.
Connected with positive of starter battery. If wire
2 DC input +Ve 2.5mm? | length is over 30m, better to double wires in parallel.
Max. 20A fuse is recommended.
3 Emergency stop 2.5mm? | Connected with +Ve via emergency stop button.
4 Fuel relay 1.5mm? | +Ve is supplied by terminal 3, rated 16A
5 Crank 1 5am? +Ve is supplied by terminal 3, rated | Connected _
16A to starter coil
6 | Aux.outputl 1.5mm? | B+ is supplied by terminal 2, rated 7A
7 Normally close outputs, rated 7A
8 | Aux. output 2 1.5mm? | Public points of relay
9 Normally open outputs, rated 7A Details see
10 2 form 2
Aux. output 3 2.5mm
11 P Normally open volts free outputs,
1:2% Aux. output 4 2.5mm?2 | rated 16A
> |Connected with <chargerd
14 | Charger (D+) 1.0mm hanging in the air If there is no this terminal.
15 | Aux. output 5 1.5mm? | +Ve is supplied by terminal 2, rated | Details see
16 | Aux. output 6 1.5mm? | 7A form 2
17 | MP+ Connected with Speed sensor, shielding line is recommended.
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