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Table 1 - Version history

Date Version Contents
2014-01-21 1.0 Original release.
2018-06-02 2.0 Updated controller functions and details optimizing.
2019-04-23 2.1 Fixed terminal structure description.
Fixed back mask, changed analog frequency and voltage regulating port
> SR - 5 énd running feedback i.nput port to digital inp.Ju.t ports, changed voltage
rise, voltage drop, audible alarm output to digital output ports, changed
GOV/AVR to transducer output and added other functions.
Modified heavy consumer description, wiring diagram and added
2020-05-20 2.3 ) o
configuration item s, etc.
2020-06-12 2.4 Added related operations and configurations of shaft genset.
The original synchronization setting was divided into synchronization
2020-12-12 25 setting and synchronous calibration setting, added input and output
functions.
021.3.31 26 2/!Npejgjffe!u?f!qbsbnfufst!pg!'OJO(
3/ !'Beefel!njttjoh!dpoufout! pg! OGbv
2021-08-13 2.7 Added the fourth heavy consumer and other configurations.
2022-04-08 2.8 Updated the logo of SmartGen.
2024-06-20 2.9 Modified the incorrect terminal numbers in Table 19.
1. Add descriptions for input ports 69 -171;
2. Add descriptions for output ports 151 -363;
2025-06-19 3.0 3. Modify the function descriptions and names for some input and output
ports;
4. Add configuration items and descriptions.
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This manual is suitable for HMC6 Power Management controller only.
Table 2 - Notation Clarification

Sign Instruction

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

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

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

U Indicates the controller without this function.

o] Indicates the controller with this function.
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1

OVERVIEW

The HMC6 power management controller is a standard power management system for marine

applications. The system carries out generator control, supervision and protection functions. The power
management functions are calculated by all diesel generator units, making the system a true multi -master
system. One of the diesel generator units is internally defined as the "command unit". This unit is the one
where start priority and other power management-related functions are calculated.

The system can handle up to 16 diesel generators to automatic synchronization and load sharing. Should

the command unit fails, the power management calculations will automatically be transferred to the next
available unit. The internal communication between the units is carried out via internal CANBUS This CANBUS
is intended for internal communication use only and cannot be connected to other external CANBUSsystems.

ot A et S A e

PERFORMANCE AND CHARACTERISTICS

Dynamic synchronizing: detect the phase angle difference, voltage difference and frequency difference
automatically to perform synchronization as soon as possible.

Load sharing: schedule the start and stop of genset and share load equally automatically.

Heavy consumer control: start the additional genset automatically if the power is not enough when the
function is active.

NEL trip: trip some non-essential load if over power condition occurs.

Light load: the genset is still running if the load has fallen below the shutdown set value when the function
is active.

Multiple speed adjusting output ports, which including relay adjust speed output, voltage signal adjust
speed output, and current signal adjust speed output;

Multiple Voltage Adjusting output ports, which including relay adjust voltage output, voltage signal adjust
voltage output, and current signal adjust voltage output;

Fixed power output, which can be adjusted not only from the external voltage signal (x10V) for adjusting
speed/voltage, but also from configuring fixed power output or fixed power factor output;

Safety mode: reserve an additional unit running on load;

Control engine to start/stop;

Reserved runring gensets: minimum number of loading gensets on the BUS bar;

Limit the maximum number of units on the network and maximum number of units carried with load on
the BUSbarr;

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

PLC function: control logic can be defined by users as their requires;

Selectable start mode: cyclic start; linear start; duty time start;

Selectable scheduled start mode: it is can be chose according to the two ways including genset power
percentage and left power;

3-class password protection: containing two user-defined passwords for protecting user -defined
configuration parameters, which means users can configure parameters within the permission field;
480x272 LCD with backlight, multilingual interface (including English, Chinese and other languages) which
can be chosen at the site, making commissioning convenient for factory personnel ;
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i Parameter setting: parameters can be modified and stored in internal FLASH 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 USBor RS485 ports;

i Event Log maximum 99 pieces of trip alarms, trip and stop alarms, start and stop, closing and opening
events can be saved in chronological sequence in internal memory, which means that they will not be lost
in case of power off.

3. FUNCTIONAL DESCRIPTION

3.1 OPERATION

0 Diesel generators

0 Load sharing between diesel generators

0 Fixed power for diesel generator (asymmetrical load sharing)
0 Heavy consumer control (fixed load)

0 NEL (Nonessential Load) Trip

0 Safety Mode (reserve an additional unit running on load)

3.2 ENGINE CONTROL

0 Start/stop control
0 GOVcontrol: Relay outputs control, analog voltage control, analog current control

3.3 PROTECTIONS (ANSI)

0 Overcurrent, 4 levels

0 Reverse power, 2 levels

0 Overpower 2 levels

0 Over voltage, 2 levels

0 Under voltage, 3 levels

0 Over and under frequency, 3 levels
OUnbalanced current

0 Loss of excitation

0 Close/Open Fail

0 Digital inputs

3.4 DISPLAY

0 Push-buttons for start and stop

0 Push-buttons for auto/semi -auto mode transfer
0 Push-buttons for breaker operations

0 Push-buttons for highest priority

0 Status, alarm and information text messages
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3.5 POWER MANAGEMENT FUGTIONS

Plant operation:
0 Diesel generator supply (up to 16 generators)
0 Shore power supply (all gensets are inhibit to start and take on load)
Power management functions:
0 Blackout handling
OLoad-dependent start/stop
O0Auto start mode selection
3 Cyclic start
3 Linear start
3 Duty time start
O0Auto scheduled start mode selection
3 Genset power percentage
3 Left power
O Priority Trip
0 Heavy consumer
0 Light consumer
0 Reserved number of running gensets
0 Safety stop, safety trip
O0Safety mode (reserve an additional unit running on load)
OLimit network -connected gensets numbers
OBusbar breaking handle

4. SPECIFICATION

Table 3; Specification Parameters

Parameter Content
Working Voltage DC8. 0V to 35. 0V, continuous power supply
Overall Consumption =5X!)YTuboecz!npef ;! m3X*
AC Input:
3 Phase 4 Wire AC15V- AC360V (phN)
3 Phase 3 Wire AC30V-AC620V (phph)
2 Phase 3 Wire AC15V- AC360V (phN)
Single Phase AC15V - AC360V (phN)
Alternator Frequency 50Hz/60Hz
Flexible Relay Output 8A AC250V volts free output
Gov DC(-10~10)V/(-20~20)mA
AVR DC(10~10)V /(-20~20)mA
FREQ IN DC(10~10)V
VOLT IN DC(10~10)V
Case Dimensions 266mm x 182mm x 45mm
Panel Cutout 214mm x 160mm
CT Secondary Current Rated 5A

HMC6 Power Management Controller User Manual
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Parameter

Content

Working Conditions

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

Storage Conditions

Temperature:(-25~+70)°C

Protection Level

IP65: when water-proof gasket installed between control panel and
enclosure.

Insulation Intensity

Apply AC2.2kV voltage between high voltage terminal and low voltage

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

Weight

0.95kg

5. OPERATION

5.1 PANEL DISPLAY

TFT LCD:4.3 inches with 480x272 resolutions, as follows:

Alarm Indicator
Warning Indicator

Running Indicator

Gen. Normal

Open—

SmartéGen

s ll I
0. OkW 0. OkW r
0.00Hz 0. Okvar 0. Okvar 0. 00Hz

0 0Vl 00V
I 0.0 0.0 0.0AS:

TkVA 0. OkVA I
PE 0.00

—Close
Close Normal Indicator

l10jesipu| dois
Kaydoyg

Jojeoipuj oyny——
Kay oiny
Kayj ojny 1weg
lojedlpuj oiny lwag
lojeolpujiolid is
loudisi
Jels

Fig.1; HMC®6 Panel Drawing
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5.2 PUSHBUTTONS

Table 4; Push Buttons Description

Icons Keys Description
m st Stop the running generators in Semiauto mode.
0
P Lamp test (press at least 3s);
m Start Start the standby generators in Semi-auto mode.

w
1]
3

>
=
o

Semi-auto mode

Press this key and controller enters Semi-auto mode.

>
c
-
o

>
c
=
o

Auto Mode

Press this key and controller enters Auto mode.

Prior

-

,_.
-
a
4

|
{

Priority selection

Place the generator at the highest priority and start the generator

the earliest.

Close The unit will close the circuit breaker in Semi-auto mode.
Open The unit will open the circuit breaker in Semi-auto mode.
1. Screen scroll;
a Up/Increase _ , :
2. Up cursor and increase value in settingmenu.
1. Screen scroll;
@ Down/Decrease , ,
2. Down cursor and decrease value in setting menu.
1. Screen scroll;
Left . .
2. Left move cursor in setting menu.
) 1. Screen scroll;
Right . . .
2. Right move cursor in setting menu.
lLEOUufld!Im® Y! joufsgbdf/
@ Set/Confirm 2. Press it more than 3s and enter parameter setting menu;
3. In setting menu, confirm the set value.
) 1. Return to main menu;
Exit

2. Return to previous menu in setting menu.

HMC6 Power Management Controller User Manual
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5.3 PARAMETERS SETTING

Press @ key for more than 3s to enter into user manual.

~ Parameter

After entering the correct password (factory default password is 00318) you can enter parameter settings
screen.

Password can be divided into 3 levels: one highest level and two userdefined levels. After entering highest
level password, all configuration items can be set; after entering user-defined level password, users can only
configure parameters within the permission field

Parameter setting including as following,

~ Bus setting

~ Timers setting

~ Generator setting

~ Genrerator load setting

" Breaker setting

" GBsetting

~ Digital inputs setting

~ Relay outputs setting

~ Module setting

~ Synchronization setting

~ Synchronous calibration

~ Local module setting

~ DIN16-1 setting

™ DIN16-2 setting

~ DOUT161 setting

~ DOUT162 setting

~ LA16-1 setting

~ LA16-2 setting

Example:

Form 1: Usc@®=&2 to scroll settings, @

Timers setting

to enter settings (form 2), @ to exit

settings menu.
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> Start Delay

Form 2: Usc@=9&2 to scroll settings, @

Timers setting to enter settings, @ to return to previous

menu. (form 1)

> Stop Delay Form 3: Usce@=9&=@ to scroll settings, @

Timers setting
to confirm settings (form 4), @ to return

to previous menu. (form 1)

Form 4  Press @ to enter settings (form
> Stop Delay

5), @ to return to previous menu. (form 4).
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> Stop Delay Form 5: Press @ E to change cursor

position, € &P@ are used for changing

cursor value, @ to confirm setting and the

setting will be stored in internal FLASH

memory automatically ; @ to exit setting.

ANOTE:Pressing m for a long time can exit setting directly during setting.

6. DGSYSTEM MODE DESCRIPTION

6.1 SYSTEM MODE
6.1.1 MANUAL MODE

When manual mode signal is active, the system will work through manual mode. In this mode, HMC6
controller can only monitor data and alarm information but cannot control switch or engine. In addition, GOV
and AVR do not work but the manual governor IN, manual governor OUT, manual VOLT IN and manual VOLT
OUT do workin this mode.

6.1.2 SEMIAUTO MODE

Semi-auto mode is activated by pressing key; Semi-auto means that the unit will not initiate any

sequences automatically, as is the case with the auto mode. It will only initiate sequences, if external signals
are given.

An external signal may be given in three ways:

1. Push-buttons on the display are used

2. Digital inputs are used

3. Modbus commands are used

In semi-auto mode, all available diesel generator units can be started/stopped/ synchronizing
closed/unloaded open upon push-button com mands on the front panels for each generator.

The system monitors that if the generators are overloaded. Should that be the case, the Non Essential
Load (NEL) trip will activate to maintain power supply to the main busbar.

If a heavy consumer is requested, the system calculates the power needed. If the available power is
insuffi cient, the heavy consumer connection will not be allowed.
Semi-auto Start’

a) Start command will be initiated by HMC6 after pressing button . Uifl tztufn! fStaruf st

Output Df mb z ¥ the stajt mlay will activate;
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b) When Start Output Delay is over, Start Wait Delay will be initiated Fail to Start alarm will be initiated if the

on-load requirement has Not been achieved after the Start Wait Delayhas expired. The alarm type of Fail to
Start is block which means users can restart the generator only when the alarm is acknowledged;

¢) When Start Wait Delay is over,Load Stability Delay will be initiated. F/V Fault alarm will be initiated if the
on-load requirement has Not been achieved after the Load Stability Delay has expired The alarm type of
F/V Fault is block which means users can restart the generator only when the alarm is acknowledged.
l pxfwfs-!lju!foufst!joup! OOpsqgureménShaobegn achi€¥édt ubuvit ! j g!

d) If the switch is not closed during the normal running status and the v oltage/frequency has not satisfied the
on-load requirement suddenly, Transient Fault Delay will be initiated. F/V Fault alarm will be initiated if the
on-oad requirement has Not been achieved after the Transient Fault Delay has expired. The alarm type of
F/V Fault is block which means users can restart the generator only when the alarm is acknowledged;

e) If the on-load requirement has been achieved (Generator normal light will illuminate), the genset will close

and synchronize automatically after pressing the button;

f) In case of multi-set operation, the genset will share load automatically;

g) If there is trip or shutdown alarm occurs, then the system will open switch or stop and the alarm
informati on will be displayed on the LCD;

Semi-auto Stop'

a) In breaker close status, press open button , in case of multi-set operation, first of all, the system will

transfer load and open breaker;in case of single unit running, it will open breaker directly;

b) After breaker opened or in breaker open status, pess stop button m tztufn! xjmm! fouf

P v u g v u 'wkilE timbstopyrelay will activate ;

c) Bgufs! OTupg! Pvugqgvu! EfmbzyY-!tztufn! xjmm! foufs!joup!
signals disappeared during the delay, controller will judge that the genset stopped and in standby state;
otherwise, if genset voltage and frequency signals still can be detected after the delay expired, controller
will judge that the genset failed to stop;

d) After genset failed to stop, if voltage and frequency signals are disappeared, controller will judge that the
genset stopped completely and entered into standby state.

6.1.3 AUTO MODE

Auto mode is activated by pressing ' | key;

All available diesel generator units are controlled by the power management system and are started and
stopped according to the start priority and the actual busbar load. Should a running generator develop an
alarm, the system will start the next generator in line and synchronize its breaker before taking the failing
generator out of service. At the same time, the system monitors that the generators are not overloaded. Should
that be the case, the Non Essential Load(NEL) trip will activate to maintain power supply to the main busbar.

If a heavy consumer is requested, the system calculates the power needed and starts an additional
generator if needed before allowing the heavy consumer to be connected.

Auto Start Rules
a) If the system detects that there is no voltage signal on busbar, then the available diesel generator units
are started according to the start priority;
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b) Should the generator units are started successfully, the system will start the next generator in line if the
power is insufficient ;

¢) Should the generator units are in normal running, if a heavy consumer is requested, the system calculates
the power needed and starts additional gensets to satisfy the requires;

d) If there trip and fault shutdown alarms occur, the corresponding number of units are automatically
started to meet the load requirements;;

e) Linear start mode:ifgeneraups Et ! qsj psjuz! mfwfm!di bohft-1!ijhifs!qg
f) Duty time start mode: gensets will be started according to the duty -hour.
Auto Start

a) Hf of sbups! foufst!joup! Otubsu!efmbzY!' bt!tppo!bt! OBv

b) After the Start Delay has expired, the system entersinto Gstart Output DelayYwhile the start relay will
activate;

c) When start delay is over,Gstart Wait DelayWill be initiated. ‘@-ail to Start™Matched alarm will be initiated if
the collected generator voltage and frequency can not meet with on-oad requirement after the Cstart
Wait DelayYhas expired;

d Ifon-mpbe! sfrvjsfnf ou StartfWaib Detapy@pat §tabilitg DejayyivilCbe initiated. 'G/V
Fault'Yalarm will be initiated if the on -load requirement has Not been achieved after the Qoad Stability
DelayYhas expired. The alarm type of @/V Fault'¥s latched which means users can restart the generator
pomz! xi foluif! bmbsn! jt! bdlopxmfehfe/! |l pxfwfdoad j u!
requirement has been achieved,

e) If the switch is not closed during the normal running status and the voltage/frequency has not satisfy
the on-load requirement suddenly, Oransient Fault DelayYwill be initiated. @/V Fault’Y! mb aldrin fvik !
be initiated if the on-load requirement has not been achieved after the Oransient Fault DelayYhas
expired. If the on-load requirement has been achieved within delay time, gensetwilleruf s! j oup! OO
SvoojohY!'tubuf <

f)  After controller entering into normal running state, and mean while on-load requirement has been
achieved (generator normal light will illuminate), the genset will clos e and synchronize automatically;

g) Incase of multi-set operation, the genset will share load automatically;

h) If there is trip alarm or shutdown alarm occurs, then the system will trip or shutdown and the alarm
informati on will be displayed on the LCD.

Auto Stop Rules

a) In multiple gensets running system, if the system detects that the load power has fallen below the stop
power, the controller will transfer load according to the start priority firstly and then open breaker and
shutdown;

b) If there is trip alarm or shutdown alarm occurs, the fault genset breaker will be opened and shutdown;

c) If there is safe trip alarm or safe shutd own alarm occurs, the fault genset will be unloaded and open
breaker to stop after new genset started up and on-load requirement of the busbar is satisfied ;

d Mjofbs!tubsu! npef ;! jg! hfofsbupsEt! qgsj ps| uzétstdrtedf m! d
up, in case of load power falls below shutdown power, genset will be unloaded and open breaker to stop;

e) Duty time start mode: gensets will be stopped according to the duty -hour.

Auto Stop

a) When stop input is activated in auto mode, systementf st ! j oup! OTupqg! Ef mbz'Y!' t ubuf

b) Bguf s! OTupqg! Efinmdsadlimyltitsét dbpgratipns derset Will be opened after transferring the
load;
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c) Bgufstuifltxjudi!jt!pgfofe-1!uif Whilathestbpreélaly willattisate! j o u p !

d) Aftf s !

OTupaq!

Pvuqgvut!lzEfurhinZ Y!ofuy pjtd fjeo-up !

OXbjul! gps!

frequency signals disappeared during the delay, controller will judge that the genset stopped and in
standby state; otherwise, if genset voltage and frequency signals still can be detected after the delay
expired, controller will judge that the genset failed to stop;

e) After genset failed to stop, if voltage and frequency signals are disappeared, controller will judge that the
genset stopped completely and entered into standby state.

Table 5 - System Modes Description

System Mode

Start Condition & GOV/AVR Interface

Trip or Stop Condition

Start the gensets externally, GOV input, GOV

Manual
Mode output, AVR input and AVR output are actve; | Trip and stop the gensets externally.
monitor all generator parameters.
Semiauto Start the gensets by pressing the panel button, | Tupqg! ui f! hf ot fut! cz
i-au
Mode GOV input and AVR input are deactivated; The | panel button ps! ui f sf ! j t!
system will control GOV and AVR automatically. | alarm occurs.
. Stop the gensets whenu i f sf ! j t
If the system detects that there is no voltage )
) ) ) tupgyY' bmbsn! pddvst/
signal on busbar, the available diesel generator ) i
i ) o In multiple gensets running system, the
units are started according to the start priority or ) )
i ) system will shutdown if the load value
Auto Mode evuz! ujnf! )Yefubjmt! gm Yy
] ) has fallen below the minimum set value.
Svmf tGOV input and AVR input are

deactivated; The system will control GOV and
AVR automatically.

In duty time start mode, genset will stop
when duty time is up. (details please to
seeOBvup! Tupsu! Svmft
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6.2 START MODE DESCRIPTN

Table 6; Start Modes Description

the additional genset which
has the shortest running
hours at this time will be
started.

stored in internal
memory and cannot be

lost even in case of

power outage;

Auto Semi-auto | Manual
Start Mode Start Method Stop Method
Mode Mode Mode
Linear Start Start the gensets | Stop the gensets
according to the set|accordioh! up! ui f
priority. The highest priority | g j s t seguenceL Y!
(the minimum number) will | E.g. the stop sequence of
be started earliest; | 3 units: 3-2-1. . N R
following the  second ° u u
highest priority will be
started.
E.g. the start sequence of 3
units: 1-2-3.
Cyclic Start Start the gensets | Stop the gensets
according to the set priority |[bddpsej oh! up
and sequence. The highest| gj st u! pvu’Y!t
priority  (the  minimum | E.g. the stop sequence of
number) will be started | 3 units: 1-2-3. . y R
earliest,  following the © N !
second highest priority will
be started.
E.g. the start sequence of 3
units: 1-2-3.
Duty Time The gensets which has the | The gensets which has
Mode shortest running hours will | the longest  running
be started earliest. hours will be stopped
If the started genset runs | earliest.
for up to preset hours, then | Running hours will be 0 U u
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7. SGSYSTEM MODE DESCRIPTION

7.1 SGSYSTEM MODE
7.1.1 MANUAL MODE

When Manual mode signal is active, the system will work through manual mode. In this mode, HMC6
controller can only monitor data and alarm information but cannot control switch or engine. In addition, GOV
and AVR do not work but the manual governor IN, manual governor OUT, manual VOLT IN and manual VOLT
OUT do work in this mode.

7.1.2 SEMI-AUTO MODE

Semi-auto mode is activated by pressing @ key (or by semi-auto mode switch) ; Semi-auto means that

the unit will not initiate any sequences automatically, as is the case with the auto mode. It will only initiate
sequences, if external signals are given.

An external signal may be given in three ways:

1. Push-buttons on the display are used

2. Digital inputs are used

3. Modbus commands are used

In semi-auto mode, all available diesel generator units can be started/stopped/synchronizing
closed/unloaded open upon push -button commands on the front panels for each generator.

The system monitors that if the generators are overloaded. Should that be the case, the Non Essential
Load (NEL) trip will activate to maintain power supply to the main busbar.

If a heavy consumer is requested, the system calculates the power needed. If the available power is
insufficient, the heavy consumer connection will not be allowed.
Semi-auto Start’

a) Press the start button m the controller firstly judges the feedback state of the shaft solenoid

valve closing (if configured). If the state is not detected, the shaft solenoi d valve closing outputs (if
configured) and will be waited for the feedback state to be effective ;

b) After the feedback signal of shaft solenoid valve closing is detected, HMCS initiates a start command
and the system enters the "start output" delay, during which the engine starts relay output;

c) When Start Output Delay is over, Start Wait Delay will be initiated. Fail to Start alarm will be initiated if
the onload requirement has Not been achieved after the Start Wait Delay has expired. The alarm type
of Fail to Start is block which means users can restart the generator only when the alarm is
acknowledged;

d) When Start Wait Delay is over, Load Stability Delay will be initiated. F/V Fault alarm will be initiated if
the onload requirement has Not been achieved after the Load Stability Delay has expired. The alarm
type of F/V Fault is block which means users can restart the generator only when the alarm is
bdl opxmfehfe/ !l pxfwfs-!ju! foufst! jdrequiter@@thasrbbem! Sv
achieved,;

e) If the switch is not closed during the normal running status and the vo ltage/frequency has not
satisfied the on-load requirement suddenly, Transient Fault Delay will be initiated. F/V Fault alarm will
be initiated if the on-oad requirement has Not been achieved after the Transient Fault Delay has
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expired. The alarm type of F/V Fault is block which means users can restart the generator only when
the alarm is acknowledged;

f)  If the on-load requirement has been achieved (Generator normal light will illuminate), the shaft genset

will close and synchronize automatically after pressing the button;

g) It will judge whether the SG power can meetreceiving all the DG power when closing in load receiving
mode. If not, the controller will initiates an alarm and stop the closing operation. If it meets the
requirements, the DG will open and stop after all the loads are received by the SG (DGis effective in
auto mode); In a fixed power mode, the controller synchronously closes and operates at a fixed power
and grid connection with DG;

h) If there is trip alarm occurs, then the system will open switch and the alarm information will be
displayed on the LCD.

Semi-auto Stop'

a) Press open button in close status or input port of DG with load is effective, the system will

dispatch the DG starting ( DG is effective in auto mode), judging whether DG power will meet receiving
all the SG power, if not, controller will initiate an alarm and stop operations, if it meets the
requirements, soft unloading transferred and opened by SG first;

b) After breaker opened or in breaker open status, press stop button m‘ system will enter into

OTupg! Pv ughilaithe Btbprdiay il activate ;

c) Bgufs! OTupq! Pvugqvu! EfmbzY-!ltztufn! xjmm! foufs!joup
signals disappeared during the delay, controller will judge that the genset stopped and in standby
state; otherwise, if genset voltage and frequency signals still can be detected after the delay expired,
controller will judge that the genset failed to stop ;

d) After genset failed to stop, if voltage and frequency signals are disappeared, controller will judge that
the genset stopped completely and entered into standby state.

7.13 AUTO MODE

Auto mode is activated by pressing | key (or by auto mode switch).

The start/s top, opening/closing sequence of auto mode is the same as the semi-auto mode, except for the
automatic mode. The buttons on the panel have no effect and can only be operated through the input port.

When DGis loaded, SG will start and close automatically when the input of SG is effective with load, and
DG will automatically unload and stop;

When SGis loaded, DG will start and close automaticlly when the input of DG is effective with load, and SG
will automaticlly unload and stop;

In fixed power mode, SG wil automatically start and connect to the grid with DG when the input of SG is
effective with load;

In load sharing mode, SG will automatically start and connect to the grid with DG when the input of SG is
effective with load;
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7.2 WORKING MODE DESCRIFON

Table 7; Working Mode

Working o Auto Semi-auto Manual
Description
Mode Mode Mode Mode
Load After SG closing, all loads will be transferred to
oa
. SG side,DG opens and stops; . N
Receiving ) o] u
Mod When SG opens, all loads willbe transferred to
ode
DG side, SG opens and stop.
After SG closing, SG shares with parts of loads,
Fixed Power | DG shares the rest of power; . R
0 u
Mode When SG opens, all load will be transferred to DG
side, SG opens and stops
Load After SG closing, loads will be shared by SG and
) DG; . <
Sharing . 0 u
Mode When SG opens,all loads will be transferred to
DG side, SG opens and stops.
Note: Xi f o! jo! TH! npef-! pvuqgvut! pg! HPW! boe! BWS! ti pvme!
governing.

8. PROTECTION

Generator protection, busbar protection, current protection, power protection and switch protection can be

provided by HMC6. Each kind of protection can configure one or more relays output.

Table 8 ; Controller Alarm types

Alarm Type/Action Buzzer Display Unload Trip Shutdown Start
Block 0 o u u ] u
Wam 0 0 u u u 0
Safety Trip 0 o} o] o] u U
Safety Stop 0 o} 0 0 0 U
Trip 0 o} U 0 ] u
Trip and Stop 0 o} U 0 0 U

Each alarm can be removed only when it is acknowledged and all alarm information will be cleared
automatically if the data is beyond the alarm sco pe after acknowledged. Users also can remove the alarm by
OBmbsn! SftfuY'bvyjmjbsz!joqvu!qgpsul/
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Gen Opened
Standby

Alarm

Trip Alarm
Overcurrent1 Trip
Overpower Trip

600A
420.0kW

ETHWAET

Gen Overvolt Warn
Gen Overfreq Warn
Busbar Overvolt Warn

240V
51.00Hz
241V

Fig.2 ; Alarm Display Image

Press % to select the alarm you are going to reply, and press @ to acknowledge the alarm.
Table 9; HMC6 Alarms List

No. ‘ Types ‘ Description | Alarm Type

BUS BarProtection

When busbar voltage has exceeded the set value 1, it | Warn
1 Overvolt 1 o ) .
will initiate a warning alarm. Always active
When busbar voltage has exceeded the set value 2,it | Trip
2 Overvolt 2 N . i
will initiate a trip alarm. Always active
When busbar voltage has exceeded the set value 3,it | Trip
3 Overvolt 3 . . ;
will initiate a trip alarm. Always active
Warn
When busbar voltage has fallen below than the set ) ) i
4 Undervolt 1 A - i It is active after the switch
value 1, it will initiate a warning alarm.
has closed.
Trip
When busbar voltage has fallen below than the set ) ) )
5 Undervolt 2 . ) It is active after the switch
value 2,it will initiate a trip alarm.
has closed.
Trip
When busbar voltage has fallen below than the set ] ) ]
6 Undervolt 3 o ) It is active after the switch
value 3, it will initiate a trip alarm.
has closed.
When busbar frequency has exceeded the set value 1,| Warn
7 Overfreq 1 o ] .
it will initiate a warning alarm. Always active
When husbar frequency has exceeded the set value 2, | Trip
8 Overfreq 2 T i )
it will initiate a trip alarm. Always active
When busbar frequency has exceeded the set value 3,| Trip
9 Overfreq 3 o i ]
it will initiate a trip alarm. Always active
Warn
When busbar frequency has fallen below than the set ] ) ]
10 | Underfreq 1 It is active after the switch

value 1, it will initiate a warning alarm.

has closed.

HMC6 Power Management Controller User Manual

Page 21 of 106




SmartéGen

the set value

No. Types Description Alarm Type
Tri
When busbar frequency has fallen below than the set .p i i
11 | Underfreq 2 o ) It is active after the switch
value 2,it will initiate a trip alarm.
has closed.
Trip
When busbar frequency has fallen below than the set _ ) )
12 | Underfreq3 o ) It is active after the switch
value 3, it will initiate a trip alarm.
has closed.
Warn
13 | Freqg. Change Alarm when rate of change is greater than the set value | It is active after the switch
has closed.
. Warn
) Alarm when the change of phase angle is greater than , . )
14 | Vector Drift It is active after the switch

has closed.

Generator Protection

value 2,it will initiate a trip alarm.

Bgufs! uif! OTubsu! xbju! ef 1Block
1 Fail To Start epftoEu! 4o&db demdndp, oit will initiate a | It is active after the genset
warning alarm. is starting up.
When genset frequency has exceeded the set value 1,/ Warn
2 Overfreq 1 o ) )
it will initiate a warning alarm. Always active
When genset frequency has exceeded the set value 2, | Trip
3 Overfreq 2 o . .
it will initiate a trip alarm. Always active
When genset frequency has exceeded the set value 3,| Trip
4 Overfreq 3 AN Y . ;
it will initiate a trip alarm. Always active
Warn
When genset frequency has fallen below than the set ] ) )
5 Underfreq 1 o ) It is active after the switch
value 1, it will initiate a warning alarm.
has closed.
Trip
When genset frequency has fallen below than the set ) ) )
6 Underfreq 2 o ) It is active after the switch
value 2,it will initiate a trip alarm.
has closed.
Trip
When genset frequency has fallen below than the set , . )
7 Underfreq 3 o ) It is active after the switch
value 3,it will initiate a trip alarm.
has closed.
When genset voltage has exceeded the set value 1,it | Warn
8 Overvolt 1 I . i
will initiate a warning alarm. Always active
When genset voltage has exceeded the set value 2,it | Trip
9 Overvolt 2 N . i
will initiate a trip alarm. Always active
Warn
When genset voltage has fallen below than the set ] ) ]
10 | Undervolt 1 o ] It is active after the switch
value 1, it will initiate a warning alarm.
has closed.
Trip
When genset voltage has fallen below than the set _ . )
11 | Undervolt 2 It is active after the switch

has closed.
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No. Types Description Alarm Type
Trip
When genset voltage has fallen below than the set _ i )
12 | Undervolt 3 o i It is active after the switch
value 3, it will initiate a trip alarm.
has closed.
Phase L .
When controller detects the reverse phase, it will | Trip
13 | Sequence L . ;
initiate a trip alarm. Always active
Wrong
The controller does not detect synchronization signal | Warn
14 | Fail to Sync within the pre-set synchronization time, it will initiate a | It is active after the switch
warning alarm. has closed.
: : .| Trip
Loss of | When controller detects negative reactive power is , . )
15 o o _ It is active after the switch
Excitation greater than set value, it will initiate a trip alarm.
has closed.
. When controller detects that the engine fault signal is | Trip
16 | Engine Fault L . :
active, it will initiate a trip alarm. Always active
After the feedback function is selected and the system wWarn
has started, if the voltage and frequency have reached ) )
17 | Feedback Fault ) ) ) ] It is active after the genset
the requirements but the feedback input is deactivate,
o ) has started.
it will initiate a warning alarm.
Start the system, if the voltage and frequency have not | Block
18 | Freg/Volt Fault | reached the requirements after the on-load stable | It is active after the genset
delay has expired, it will initiate a block alarm. has started.
1 Warn
Generating . : . .
19 Alarm when rate of change is greater than set value It is active after the switch
Freq. Change
has closed.
Current Protection
When controller detects the generator current has | Warn

warning alarm.

1 Over Current 1 | exceeded the set value 1, it will initiate a warning | It is active after the switch
alarm. has closed.
Trip
When controller detects the generator current has ) ) ]
2 Over Current 2 T ] It is active after the switch
exceeded the set value 2,it will initiate a trip alarm.
has closed.
Trip
When controller detects the generator current has , ) )
3 Over Current 3 o . It is active after the switch
exceeded the set value 3,it will initiate a trip alarm.
has closed.
Trip
When controller detects the generator current has , ) )
4 Over Current 4 o . It is active after the switch
exceeded the set value 4,it will initiate a trip alarm.
has closed.
When the controller detects that negative phase | Trip
Unbalanced L _ . .
5 c ) current has exceeded the set value, it will initiate a | It is active after the switch
urren

has closed.

Power Protection
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No. Types Description Alarm Type
When controller detects the reverse power value | Warn
Reverse Power ) ) _ . .
1 1 (power is negative) has fallen below than the set value | It is active after the switch
1, it will initiate a trip alarm. has closed.
When controller detects the reverse power value | Trip
Reverse Power i ) _ . .
2 2 (power is negative) has fallen below than the set value | It is active after the switch
2, it will initiate a trip alarm. has closed.
When controller detects the power value (power is | Warn
3 Over Power 1 positive) has exceeded the set value 1, it will initiate a | It is active after the switch
warning alarm. has closed.
When controller detects the power value (power is | Trip
4 Over Power 2 positive) has exceeded the set value 2, it will initiate a | It is active after the switch
trip alarm. has closed.
Warn (Non Essential Load
.| When controller detects the power value (power is | 1 Trip)
Non Essential N . . . .
5 Load 1 Tri positive) has exceeded the Non Essential Load 1 Trip| It is active after the Non
ri
P set value, it will initiate a trip alarm. Essential Load switch 1
has closed.
Warn (Non Essential Load
.| When controller detects the power value (power is | 2 Trip)
Non Essential . . . . .
6 Load 2 Tri positive) has exceeded the Non Essential Load 2 Trip| It is active after the Non
oa ri
P set value, it will initiate a trip alarm. Essential Load switch 2
has closed.
Warn (Non Essential Load
.| When controller detects the power value (power is | 3 Trip)
Non Essential . . . . .
7 Lol positive) has exceeded the Non Essential Load 3 Trip| It is active after the Non
oal rl e . . .
- set value, it will initiate a trip alarm. Essential Load switch 3
has closed.
. Warn
Failed to | When controller detects genset offload surpasses , ) o
8 R It is active after it is
Unload unload delay, it will initiate an alarm.
closed.
) When controller detects all normal gensets are
Gen Capacity . Warn
9 . network connected and the remaining power cannot ) )
Insufficient o It is active always.
request power, it will initiate an alarm.
When the controller detects the unbalanced | Warn
Unbalanced o . . . .
o distribution of active power percentage is greater than | It is active after
10 | Distribution of . o .
) the set value, the unbalanced active power distribution | unbalanced distribution of
Active Power ) .
outputs and alarms. active power is enabled.
When the controller detects the unbalanced | Warn
Unbalanced o . . . :
o distribution of reactive power percentage is greater | It is active after
11 | Distribution of ) o
i than the set value, the unbalanced reactive power | unbalanced distribution of
Reactive Power L . .
distribution outputs and alarms. reactive power is enabled.
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No. Types Description Alarm Type

SG & DG| When the controller detects that the number of DG in | Warn
12 | Parallel No. Out | the network exceeds the limit when SG synchronizes, | It is active when it is SG

of Limit SG & DG parallel number exceeds the limit and alarms | mode

. When the controller detects that SG capacity is unable
SG Insufficient _ L . Warn
) to receive the total loads, SG capacity is insufficient to ) ) o
13 | Capacity . It is active when it is SG
output and an alarm is given.
mode
. When the controller detects that SG capacity is unable
DG Insufficient ) Warn
) to receive the total loads, DG & DG parallel number| ) o
14 | Capacity o It is active when it is SG
exceeds the limit and alarms.
mode

Timeout of SG .

15 | & DG When the controller detects timeout of SG & DG| Warn
) ) grid-connection, it outputs and alarms. It is always active
Grid-connection

Switch Protection

When controller detects that there is no Close signal

Lock

1 Fail to Close after the Close delay has expired, it will initiate a trip | It is active after the switch
alarm. has closed.
When controller detects that there is no Open signal | Lock
2 Fail to Open after the Open delay has expired, it will initiate a trip | It is active after the switch
alarm. has opened.
. | When the controller detects that the main switch | Trip
Abnormal Trip - \ ) . ) L
3 ) . abnormal trip input port is active, the controller | It is active after it is
of Main Switch | .
initiates an alarm signal. closed.
When the controller is grid-connected in non-manual
External of | mode, it detects that the feedback input port of | Trip
4 Main Switch | generation closing is inactive and the voltage, power | It is active after it is
Open and current are both 0, then the controller initiates an | closed.
alarm signal.
When using BUS bar breaker, if the Bus bar breakdown
BUS Bar | i i , Warn
input is active of other controllers on bus tie, but the , _
5 Breakdown ) o ) _ | It is active after Bus bar
current bus breakdown input is inactive, an alarm is )
Feedback Fault ) breakdown is enabled.
given.
When the SG mode is enabled and the input port is| Warn
SG Solenoid configured with the shaft solenoid valve closing | SG mode enables and
olenoi
6 feedback is effective, alarm will be given if the | input port configures with
Valve Fault

feedback state of the shaft solenoid valve closing and
opening is inconsistent with that of the controller.

solenoid valve closing

feedback is effective.

Module Protection

Over Volt

When controller detects the power supply voltage has
exceeded the set value, it will initiate a warning alarm.

Warn
Always active
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No. Types Description Alarm Type
When controller detects the power supply voltage has Warn
2 Under Volt fallen below than the set value, it will initiate a warning .
Always active
alarm.
When digital input port action selects OB mb )
. . Configurable alarm types
3 Input Port 1~9 | controller sends corresponding alarm signal when the ) o )
_ _ It is active in set interval.
alarm is active.
When the controller detects fewer modules on the MSC
link than the minimum number configured in the unit, it
will initiate a warning alarm. There are 2 possible
B MSC Too Few| reasons: a) Communication line between the | Warn
Sets controllers disconnects, which interrupts | Always active
communication.
b) Other parallel gensets controllers have not been
powered on.
. | When the controller detects DIN1 module | Warn
5 DIN1 Com Fall L . L . ,
communication failure, it will initiate a warning alarm. When DIN1 is enabled.
. | When the controller detects DIN2 module | Warn
6 DIN2 Com Fall L . e . \
communication failure, it will initiate a warning alarm. When DIN2 is enabled
. DOUT1 Com| When the controller detects DOUT1 module | Warn
Falil communication failure, it will initiate a warning alarm. When DOUT1 is enabled
8 DOUT2 Com| When the controller detects DOUT2 module | Warn
Falil communication failure, it will initiate a warning alarm. When DOUT2 is enabled
| When the controller detects LED1 module| Warn
9 LED1 Com Fail | @ . e . .
communication failure, it will initiate a warning alarm. When LAl is enabled
| When the controller detects LED2 module| Warn
10 | LED2 Com Falil L . R . .
communication failure, it will initiate a warning alarm. When LA2 is enabled
1 HMP300 Com | When the controller detects HMP300 module | Warn
Falil communication failure, it will initiate a warning alarm. When HMP300is enabled
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9. HARDWARE STRUCTURE

9.1 STRUCTURE DESCRIPTKD

HMCS6 terminals are standard configuration. Uses only can expand l16channels discrete input module,
16-channels discrete output module or 16-channels LED lamp module via CANBUS (Expand)port to realize
expansion.

Table 10 ; HMC6 Terminals

Slot Terminal Remarks

Slot #1 16 Power supply; reply output port

Slot #2 7-15 Relay autput port

Slot #3 16-23 Relay autput port

Slot #4 24.35 CA.\NBUS port; GOVanalog speed regulator port; AVR analog voltage
adjustment port.

Slot #5 36-39 Generator voltage input

Slot #6 40-43 Busbar voltage input

Slot #7 44-49 Generator current input

Slot #8 5063 Digital input port, external frequency modulation, voltage adjustment
port

Slot #9 64-67 Relay output port

Slot #10 68-70 RS485 COM port

9.2 TERMINAL DESCRIPTION

161718 1920212223 24 2526 27 28 29 30 313233 34 35

Fw|s

AUX.OUTPUT2 HI & | on

:
:
:
:

AUX.OUTPUT3 HEF 01| o>
DROP SPEED

RAISE SPEED

E
5
&
£
5
°
%
3
=

AUX. OUTPUT 7
AUX. OUTPUT 8
ENGINE START

GENERATOR BUS GENERATOR
VOLTAGE VOLTAGE CURRENT

36 37 38 39 40 41 42 43 444546474849 5051525354 555657585960 616263 64 656667

Fig.3; HMC6 Terminal Drawing
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Terminal description’

NO means normally open; NC means normally close.

9.21 SLOT #1POWER SUPPLWYWND RELAYOUTPUT PORT

Table 11; Slot#1 Power Supply &Relay Output Port

Terminal Function Description Remarks
1 B-

5 Be DC@B~35)V Power supply input
3 AUX.OUTPUT1 Auxiliary output port 1 AC250V/8 A

4 AUX.OUTPUT2 Auxiliary output port 2 AC250V/8 A

5 AUX.OUTPUT3 Auxiliary output port 3 AC250V/8 A

6 CoM1 COM port 3~5

A NOTE:In case of using battery as power source,

or charging generator to ensure stable supply of HMC6.

9.2.2 SLOT #2, SLOT #3RELAY OUTPUT PORT

Table 12 ; Slot#2, Slot#3 Relay Output Port

make the controller connect to the battery directly instead of start battery

Terminal Function Description Remarks
7 RAISE SPEED Raise speed output AC250V/8 A
8 COM2 COM port 7,9

9 DROP SPEED Drop speed output AC250V/8 A
10 AUX. OUTPUT 7 Default: Raise volt output AC250V/8 A
11 COM3 COM port 10,12

12 AUX. OUTPUT 8 Default: Drop volt output AC250V/8 A
13 ENGINE START Engine start AC250V/8 A
14 COM4 COM port 13, 15

15 ENGINESTOP Engine stop AC250V/8 A
16 GB CLOSE_NC

17 GB CLOSE _COM GB CLOSButput AC250V/8 A
18 GB CLOSE _NO

19 GB OPEN _NC

20 GB OPEN _COM GB OPERoutput AC250V/8 A
21 GB OPEN _NO

22 .

3 AUX. OUTPUT 9 Default: Audible alarm output | AC250V/8 A
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9.2.3 SLOT #4CANBUS PORTGOVANALOG PORT ANDAVR ANALOG PORT
Table 13; Slot#4 CANBUS PortGOVAnalog Port and AVR Analog Port
Terminal Function Description Remarks
" SCR
(MSC LINK) Multi-sets communication MSC LINK
CANH port
25 CANBUS COM port _
(MSC LINK) Used for data sharing between HMC6
CANL controllers.
20 (MSC LINK)
27 SCR Expand CANBUS port
(EXPANSION) .
CANH Used for data sharing between HMC6
28 CANBUS COM port controllers. Used for expand digital input
(EXPANSION) .
CANL module, digital output module or LED
29 lamp module.
(EXPANSION)
30 mA Output -20mA ~20mA GOVOutput can output simultaneously
31 VDC (GOV/AOUT1) | Output -10V~10V -20mA~20mA and -10V~10V;
32 COM5 GOVCOM Output Can be transducer AOUT1 output;
33 mA Output -20mA ~20mA AVR Output can output simultaneously
34 VDC (AVR/AOUT?2) | Output -10V~10V -20mA~20mA and -10V~10V;
35 COM®6 AVR COM Output Can be transducer AOUT2 output;
9.2.4 SLOT #5 SLOT #6, SLOT #7 GENERATOR VOLTAGE NPUT/BUSBAR VOLTAGE

INPUT/GENERATOR CURENT INPUTPORT

Table 14 ; Slot#5, Slot#6, Slot#7 Gen/Busbar Voltage, Gen Current Input Ports

Terminal Function Description Remarks
36 L1 (GENSET) Genset A-phase voltage sensing input Maximum input 360V
37 L2 (GENSET) Genset Bphase voltage sensing input Maximum input 360V
38 L3 (GENSET) Genset Gphase voltage sensing input Maximum input 360V
39 N  (GENSET) Genset Nphase voltage sensing input
40 L1 (BUS) Busbar A-phase voltage sensing input Maximum input 360V
41 L2 (BUS) Busbar B-phase voltage sensing input Maximum input 360V
42 L3 (BUS) Busbar C-phase voltage sensing input Maximum input 360V
43 N (BUS) Busbar N-phase voltage sensing input
44 S1 (CTl) o _

Gen A-phase sensing input Rated input 5A
45 S2  (CT1)
46 S1 (CT2) o _

GenB-phase sensing input Rated input 5A
47 S2 (CT2)
48 S1 (CT3) o _

Gen C-phase sensing input Rated input 5A
49 S2 (CT3)
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9.25  SLOT #8DIGITAL INPUT, EXTERNALFREQUENCK/OLTAGEMODULATIONINPUTS
Table 15; Slot#8 Digital Inputs, External Frequency/Voltage Modulation Inputs
Terminal Function Description Remarks
50 B- Digital input COM port
51 GB CLOSE IN Breaker close input
Aux. input port 9
52 AUX.INPUT 9 _ _
Default: engine running feedback
53 MANUAL MODE Manual mode input
54 ENGINE FAULT Engine fault input
55 AUX INPUT 1 Digital input port 1 (B-) connected is active.
56 AUX INPUT 2 Digital input port 2
57 AUX INPUT 3 Digital input port 3
58 AUX INPUT 4 Digital input port 4
59 AUX INPUT 5 Digital input port 5
60 AUX INPUT 6 Digital input port 6
61 COM 7 COM pprt of frequency input port and
voltage input port
External frequency (active power) adjust -10V~10V; active when
62 FREQ INHIN 7 ) . '
input; Can be reusedfor Aux. Input 7; input fixed power mode
external adjust;
When it is inactive, it can
be used for Aux. input
External voltage (reactive power) adjust | port and it can only
63 VOLT IN4IN 8 ) _ .
input; Can be reused for Ax. input 8; choose one function;
Short connection  with
Terminal 61 is active as
aux. input port.
9.2.6 SLOT#9RELAYOUTPUT PORT
Table 16 ; Slot#9 RelayOutput Port
Terminal Function Description Remarks
64 COMS COM port of Terminal 65a 66 and
67
65 AUX.OUTPUT4 Auxiliary output port 4 AC250V/8 A
66 AUX.OUTPUT5 Auxiliary output port 5 AC250V/8 A
67 AUX.OUTPUT6 Auxiliary output port 6 AC250V/8 A
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9.2.7  SLOT #10 RS485COMMUNICATION PORT

Table 17 ; Slot#10 RS485 Communication Port

Terminal Function Description Remarks

68 B(-) L Baud rate 9600bps
RS485communication port

69 A(+) Standard MODBUS protocol

70 SCR RS485shield port Shielded wire single-end earthed.

9.3 CONNECTION

9.3.1 TYPICAL APPLICATIONDIAGRAM

RAISE VOLT.
COM3
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B
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Fig. 4 ; HMC6 Typical Diagram
9.3.2 AC WIRE CONNECTION3(PHASE 3 WIRE)
u A @
@
m v B %
P vy)
w c >
0oy 00l ?

36 3738

42 41 40

3 Phase 3 Wire

Fig.5; 3 Phase 3 Wire Connection
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9.3.3 AC WIRE CONNECTIONSINGLE PHASE 2 WIRE

u A g
@ %)
m w
= N N2

p)
I 0
3% 39 43 40

Single Phase 2 Wire

Fig.6; Single Phase 2 Wire Connection

9.34  AC WIRE CONNECTION2(PHASE 3 WIRE

v}
O U A cC
m N N 2]
= o
\" B ;)S
[ 01
36 37 39 43 41 40

2 Phase 3 Wire

Fig.7; 2 Phase 3 Wire Connection
9.3.5 ANALOG INPUT

HMC6 FREQ IN and VOLT Iorts support -10V~10V analog voltage input function. External power supply
must be fitted when input signa l.

Table 18 - FREQ IN and VOLT INFunction Description

Function Description External Setpoint Trigger Bar Input Voltage
) Single unit running or generator breaker
External frequency adjust . +/-10V DC
is opened.
FREQ IN+ HMC6 is paralleled with shore
External active power adjust power/shaft generator /busbar and need | +/-10V DC

consistent power output.

. Single unit running or generator breaker
External voltage adjust . +/-10V DC
is opened.

VOLT IN+ HMC6 is paralleled with shore
External reactive power adjust | power/shaft generator/busbar and need | +/-10V DC
consistent power output.
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0~10V input connection'

2kM3

1/4W
+10vDC

62/63

oVDC @ 61

Fig.8; 0~10V Input Connection Diagram
-10V~10V input connection’

2kM3

1/4W
+10vDC

62/63

-10vDC

ovDC @— 61

Fig.9; -10V~10V Input Connection Diagram
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9.3.6 MSC LINK PORT

Data sharing and data communication functions among HMC6 controllers are implemented via MSC LINK
(CANBUS port). Detailed connection way is as following:

25 26 25 26 25 26

Fig.10 ; HMC6 Module Communication Connection Diagram

9.3.7 MSC APPLICATION DIARAM

GB GB GB
op— o— op—
HMC9000 HMC9000 HMC9000

G 0000000 G 10000000 G 0000000

Fig.11; MSC Application Diagram

HMC6 Power Management Controller User Manual Page 34 of 106



SmartéGen

10. POWER MANAGEMENT AND WORKFLOW CHART

There are two kinds of power management mode: Equal load sharing and Base load.
10.1 EQUAL LOAD SHARING

Equal load sharing is active both in auto mode and semi-auto mode. In both cases, load sharing is carried
out via the internal CANbus line(s).
There are two kinds of equal load sharing ways: kW load sharing and kVar load sharing.
a) kW load sharing: the equal load sharing of active power of each unit on busbar can be adjusted via GOVor
relay output.
b) kVar load sharing: the equal load sharing of reactive power of each unit on busbar can be adjusted via AVR
or relay output.

10.2 FIXED POWEROUTPUT

Each unit can be selected as running with fixed power. This can be done from the panel parameters or via
a discrete input.

The unit selected for fixed power operation will automatically be setin SEMFAUTO. Only one generator per
independent busbar can run with base load.

Active power output value and reactive power output value can be set, in addition, power factor also can
be set.

When the generator breaker is closed, the generator powe will be increased to the fixed power setpoint.

The following figure shows the fixed power of SG mode and DG & SG o#oad diagram:

SG On-load
—— Total Load —— DG On-load
Loads
1500kW
1300kW
1200kW
850kW
/// B
150kW A
1 2 3 4 5

Fig.12; SGFixed Power on-load Distribution Diagram

Suppose SG rated power is 1000kW, DG rated power is 500kW, the fixednin on-load percentage is 10%,
the fixed max on-load percentage is 90% and the fixed output power percentage is 80%. According to the
change of the total load, SG and SG oHoad are as shown in the 5 parts of figure above:

The first part: (0-150)kW. SG andDG share the power;
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The second part: (150-850)kW, DG onload is 50Kw(10%), the rest is loaded with SG;

The third part: (850-1200)kW, SG onrload is 800kW(80%), the rest is loaded with DG;
The fourth part: (1200-1300) kW, SG on load is 400kW(80%), the resis loaded with SG;

The fifth part: (1300-1500)kW, SG ontoad is 900kW(90%)+sharing excess power ( total load-1300 kW), DG
on-load is 400kW(90%)+sharing excess power ( total power-1300kW).

NOTE:If the fixed min on-load percentage is set to 0, DG will start with load only when SG onload exceeds
the fixed power percentage.

10.3 SYNCHRONISING

HMCG6 controller adopts dynamic synchronizing because of its fast speed to close breakers. It is with
0.1Hz slip frequency, synchronizing can be finished in 10s and ramp on load immediately once generator
closed.

During dynamic synchronizing, the unit which is going to synchronized is running at a different speed to
busbar generator, and the speed difference between them is named as slip frequency. Generally, the
synchronizing unit is running at a positive slip frequency which means it is relatively faster than busbar
generator, so that the generator reverse power is avoided after synchronizing.

The aim of synchronization is reduce the phase angle between two systems (refer to 3-phase systems of
generator and busbar).

Voltage difference, frequency difference and angle difference should be set during dynamic synchronizing .
The breaker is going to closed if all of them meet the requirement.

10.4 HEAVY CONSUMERS

Each HMC6 contradller is able to handle four Heavy Consumers (HC). Response priority for the same
controller is HC1>HC2>HC3HC4< ! xi j mf ! gps! ui f! ejggf Dfedw!fdpmpoé p mmfDd ts
priority, which means first response to HC request from controller with small ID number.

When a heavy consumer is requested, the function for conditional connection of heavy consumers reserves
the programmed HC requested value on the busbar, until sufficient predicted available power is present at the
busbar.

10.4.1 HEAVY CONSUNER REQUESTS

Heavy consumer equipment should send a heavy consumer request before starting up. Only binary
input can be handled by HMC6 and the request value must be fixed load value. Each heavy consumer
request can set a corresponding request power value and rated power value.

10.4.2 HEAVY CONSUMERRESPONSE

If a heavy consumer is requested, the controller calculates the power needed according to the
requested value of heavy consumer power. If the request is not satisfied, the controller will start the
corresponding standby units, if satisfied, the controller will not reserve any power after the heavy consumer
feedback is effective.

Examplée
1) There is 60kW redundancy on kusbar which is composed by two parallel running generators, then the
heavy consumer request 1 is active (request power is 70kW).
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2) An additional 100kW generator should be started if system calculates the power needed not meet the
load starting.

3) There is 160kW redundancy on busbar after genset started and in parallel, then the acknowledged
signal will be initiated.

If a heavy consumer is requested, the system calculates the power neededaccording to the requested
value of heavy consumer power. If the request is not satisfied, the controller will start the corresponding
standby units, if satisfied and the heavy consumer stability delays, then the acknowledged signal will be
initiated, heavy consumer answer output delay ends, if the heavy consumer feedback inactive system is
only heavy consumer includes its rated power, and the controller does not reserve any power after the
heavy consumer feedback is effective.

Examplée

1) There is 60kW redundancy on busbar which is composed by two parallel running generators, then the
heavy consumer request 1 is active (request power is 70kW).

2) An additional 100kW generator should be started if system calculates the power needed.

3) There is 160kW redundancy on busbar after genset started and in parallel then the acknowledged
signal will be initiated.

10.4.3 HEAVY CONSUMERPERMISSION

If a heavy consumer is requested, the system calculates the power needed according to the requested
value of heavy consumer power. If the request is not satisfied, the controller will start the corresponding
standby units, if satisfied and the heavy consumer stability delays, then the acknowledged signal will be
initiated and the signal is variable. If the current bus power is not enough, the heavy consumer permission
signal will not output

10.4.4 HEAVY CONSUMER FEEDY¥CK

The feedback can be divided into switching signal and analog signal according to the type of heavy
consumer (fixed power and variable power). Heavy consumer feedback signal is sent to the controller after
the requested heavy consumer starts normally. If it is a fixed power one, the system will not reserve any
power for the heavy consumer after the controller receives the switching feedback signal. If it is a variable
power one, the controller receives an analog feedback signal >=2% of the rated power of heavyconsumer,
it is considered that the heavy load has been started, and the system reserves the remaining power of the
rated power of heavy consumer (rated power of heavy consumer - current power of heavy consumer).

As the example below illustrates'

1) After the answer is active, the real power of the load is 30kW.

2) There is 130kW redundancy on busbar, if stop condition is satisfied, the additional generator will be
stopped.
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Switching quantity feedback is shown in the fi gure below:

Heavy Load Query Power 300kW
Heavy Load Rated Power 150kW

HC Request Input

300kwW
-~ HC Needed Power 150kW

OkW

Remaining Power

of Busbar 300kW

 Reserved Power :
of Busbar weni 150KW

OkW

Sufficient Reserved
Power

Stable Time Delay
for HC

Response Output
of HC

Permitting Output |_|
of HC

Switching Quantity
Feedback

v

Fig.13; Fixed HeavyConsumer Sequence Diagram

lllustration for the fixed heavy load sequence diagram:

a) The HC1 heavy load requests for 300kW power, HC1 rated power is 150kW;

b) The bus bar reserves 300 kW for HC1,;

¢) The bus bar has enoughredundant power and starts after heavy load stability delay;

d) After the heavy load stability delay, the controller starts to output the heavy load answer signal;

e) During or after the output delay of heavy load answer, the bus bar has different processing states for HC1

heavy load according to the different states of heavy load feedback and request signals;

f) If the heavy load feedback is active, the bus bar will no longer reserve any power for HC1;

g) If the heavy load feedback is inactive, the bus barwill only reserve the rated power for HC1 when heavy load
request is active;

h) If the heavy load feedback is inactive, the bus bar will not reserve any power for HC1 when heavy load
request is inactive;
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Analog Quantity feedback is shown in the figure below:

Heavy Load Query Power 300kW
Heavy Load Rated Power 150kW

HC Request Input

300kW
— HC Needed Power 150kW

OkW

Remaining Power frrsanses e
of Busbar 300kW — ; :

Reserved Power
of Busbar

OkW

Sufficient Reserved
Power

Stable Time Delay
forHC

Response Output
of HC

Permitting Output H
of HC

Switching Quantity
Feedback

Analog Quantity
Feedback

v

Fig. 14 ; Analog Heavy Consumer Sequence Diagram

10.5 TRIP OF NON ESSENTIAL LOB. (NEL)

The trip of Non Essential Load (NEL) groups is carried out in order to protect the busbar. Each HMC6
controller is able to handle three nonessential load trip (NEL). Trip priority is: NEL1> NEL2> NEL3. If the
active power or current has exceeded the set value, the corresponding NEL will trip after the trip delay, and
the warning alarm will be initiated. NEL trip can be reuse after alarm response only.
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10.6 WORKFLOW CHART

10.6.1 START UP

Start

DEE—

Y N

Start Active J
Y- Y- ¢

Auto Mode Start ‘ ‘ SemiAuto Mode ‘
Delay

I I
Start Output Delag

Wait for Start Dela

Delay Expired

Start Fail Alar

Frequency Vo
Fault

A

N
Transientrault
Dela:

\ 4

Breaker Close

A

End

Fig.15; System Start Workflow Chart
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10.6.2 STOP

Sart
1
A\ 4 N
Sop Active

Y
Genset Sop

A\ 4

=

Fig.16 ; System Stop Workflow Chart
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10.6.3 CLOSEBREAKER

Sart

(B dose Active

shar With Loading
Censetsor Not

Y
\ 4
Sngle Unit BB dose Multi-units BB Sync
Directly Qose

zZ

Y

v

Sync Fail Alarm

CB dose Fail
Alarm

Y
oad Sharing
—)
Y

v
Load Sharing Mode
Qutput or Sngle Base Load Output
Unit Running

=z

Alarm or Not

Related Alarm
Action

En

4

Fig.17 ; System Breaker Close Workflow Chart
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10.6.4 OPENBREAKER

Sart

v N

Openor &
Active

v

Ramp-off Load

Blew Opening
Load

Y

OB Open Delay
) 4
(B Open Success Open Fail Alarm

Y
Sop Operation

Y
End

Fig.18 ; System Breaker Open Workflow Chart

HMC6 Power Management Controller User Manual Page 43 of 106



SmartéGen

10.6.5

HEAVY CONSUMER

Fig.19 ; Heavy Consumer Workflow Chart
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10.6.6 LIGHT CONSUMER

Sart

\ 4
Load Below Sop Set

‘ Gensets Parallel

Running ‘ esle v ‘

l

Fig.20 ; Light Consumer Workflow Chart
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11. SCOPES AND DEFINITIONS OF PROGRAMMABLE PARAMETERS

software.

111

BUSBAR SETTING

This part contains all controller parameters, in which partial parameters only can be configured by PC

Table 19 ; Busbar Parameter Settings

No. Items Parameter Range | Default Description
Bus
Standard for checking busbar
over/under voltage. (It is primary voltage
when using voltage transformer; it is line
1 |Rated Voltage (30-30000)V 230 ) :
voltage when AC system is 3P3W while
it is phase voltage when using other AC
system).
Standard for checking busbar
2 |Rated Frequency (10.0-75.0)Hz 50.0
over/under frequency.
This option must be enabled if there
Sampling (0-1) are two breakers in series between the
3 |etween  GBIAction 0: Disable 0 controller's controlled device and the
and GB 1: Enable bus, and the voltage measurement point
is wired between these two breakers.
(0-1)
4 Action 0: Disable O:Disable ,
Users can set the primary voltage and
Volt. 1: Enable
- secondary voltage of the voltage
5 |Trans.(PT) PT Primary [(30-30000)V 100
o7 transformer.
6 (30-1000)V 100
Secondary
(0-1)
7 Action 0: Disable 1:Enable
1: Enable
8 Setvalue [(90-150)% 110
9 Delay (0.1-100.0)s 5.0
Over Voltage 1 0%
Set 09 . .
0: Block Tfuujoh! wbmvf! jtl! ¢
1: Warn percentage, and both return value and
10 Alarm Type |2: Trip 1:Warning |delay value can be set.
3: Shutdown
4: Safety Trip
5: Safety Stop
(0-1)
Over Voltage 2 ] i
11 Set Action 0: Disable 1:Enable
e
1: Enable
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No. ltems Parameter Range | Default Description
12 Setvalue |(90-150)% 120
13 Delay (0.1-100.0)s 3.0
14 Alarm Type |(0-5) 2:Trip
(0-1)
15 Action 0: Disable 0:Disable
Over Voltage 3 1: Enable
16 |Set Setvalue [(90-150)% 130
17 Delay (0.1-100.0)s 1.0
18 Alarm Type |(0-5) 2:Trip
(0-1)
19 Action 0: Disable 1:Enable
Under Voltage 1: Enable
20 |1 Set Setvalue |(50-100)% 95
21 Delay (0.1-100.0)s 5.0

31 o Action 0: Disable 1:Enable
ver 1: Enable
Frequency 1
32 Set Setvalue [(100-130)% 105
e
33 Delay (0.1-100.0)s 5.0
34 Alarm Type |(0-5) 1:Warn
(0-1)
35 o Action 0: Disable 1:Enable
ver 1: Enable
Frequency 2
36 Set Setvalue |(100-130)% 110
e
37 Delay (0.1-100.0)s 8.0
38 Alarm Type |(0-5) 2:Trip
Over (0-1)
39 |Frequency 3 |Action 0: Disable 0:Disbale
Set 1: Enable

Tfuujoh!wbmvifljt!ec

percentage, return value and delay valug
can be set.
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