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® 1. ESS 74
Rated Energy 6526 Wh
Minimum Voltage 42 VDC
Voltage
Maximum Voltage 58.1 VDC
AC Voltage 220 \
AC Input
Frequency 50/60 Hz
Maximum Voltage 60~115 VDC
PV
Maximum Current 180 A
Maximum Voltage 42 VDC
DC Output
Maximum Current 120 A
Weight 120 Kg
Size W530 x L700 x H900 Mm
Cell Configuration 1452P ESE-|
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Cell Specification

Cell 2 & SLPB100255255 Li-Polymer
Cell 22F 63 Ah
Cell Type
HFHEX| M QL 3.0 VDC
ZCisHEY 415 VDC

AMAE Fd /AL

ESS A| A0 12 39} 20| 28712| (14S2P) Cell HE, BMS HE, MM MYZ

=S(Power) HEZ JFMEEICE ZH7| Cell EE = SILIQ| 2| &
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Pre-Charge

-4 M| Cell voltage < 2.8V & o] =3

CC/CV charge

-4 M0| 3.0V < Cell voltage < 4.15VY Hjo 4

T o

Top-up charge by cell module
-l HQto| < 4.15V, go to CC/CV charge mode

H3 7|5

ESS AlARo] M HEO| 2|8 B2 4ol
£ 20 4 25, Cell HY U Cell HES ZAIBH0] 2|
It 2EH01E Syt

1) Protection against temperature

If any cell of battery temperature < 0°C, stop charging / release at +2°C

If any cell of battery temperature > +45°C, stop charging / release at

+43°C

‘If any cell of battery temperature < -1°C, stop charging / open MC4 /

release at 3°C

- If any cell of battery temperature >+ 50°C, stop discharging / open MC4

/ release at 43°C

- If any cell of battery temperature < +1°C and cell is being charged, turn

on cell heating mat release at +4°C

If any cell of battery temperature > +43°C, turn on cooling fan / release

at +40°C
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2) Protection against voltage

- If any of cell voltage < 3.2V, stop discharging / Stop PCU / release at
3.4V If any of cell voltage < 3.0V, System off

-If any cell of battery voltage > 4.2V, open MC and trigger alarm: alarm

message:” cell over voltage”/ release by power reset

3) Protection against current
- If battery discharge current > 90A, open MC alarm message” over

discharge current” / release by power reset

4) Protection against Short circuit

-If pack voltage < 42V, open MC

5) Protection fuse

-Use slow blow fuse
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O3 3. ESSA| AR L& A

e

=% M Connection
Cell Board 28 Control Bus, AC Power lines, DC Power
lines
BMS Board 1 Control Bus, AC Power lines, Power Board,
LCD module, LEDs, MCs, DC Hall sensor
Inverter 1 5KW (AC220V)
Power Board 2 DC/DC, AC/DC
LCD 1 BMS Board
Hall Sensor 1 BMS Board
MC 6 BMS Board
Relay 1 BMS Board
Fan 3 BMS Board
EMI filter 1
Fuse 1
Terminal block 2 3Pins
H2. ESSO| 1M @4
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Cell EE ID A7
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Cell HE29] Connector

Cell EE = 12 6 1} Z 0| Control Bus Connector, AC Power

[=]
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Control Bus

Control Bus Connector= 5 MEZ /ME|H 2872 Cell EE2} BMS EE A}
0|0]| CiO|E{E wztst= X 0|C}. Cell EE9| Control Bus Connector= 10
pine 2 FAME0f Yun O3 52 ZO| Xf, & 5 M SHEhE]l |eftQ} Right
Control2 {2=ICt. BMS H E9| Control Bus ConnectorE &% # 1 Cell HE
9| Right Control Bus Connector0f ZMSICt. &% # 1 Cell HE 9| Left
Control Bus ConnectorE &£& # 2 Cell 2 E9| Left Control Bus Connector

of ZM3ICt. &€& # 2 Cell EE9| Right Control Bus ConnectorE £& # 3

AC Power Lines

AC Power LinesE 2 LineE2 7ME|H 28 7] 2 E Cell HEEO| HEZ A

ZECt

Cell 2 E9|AC Power Bus Connector= MC3 (AC Line)0j] ¥ ZASIC}.

DC Power Lines

DC Power Lines= A2} B Type Cell HEQO| 2| § E2|H M-S HZO} 71HA] X

22 dZSCh ¥ HRIL DC Power Lineso| S5 + AEF 0]

Connector= 12! 62 Z+0| Al XjZE!°] DC+2} DC-°| Power Bar2 FME|0] Q!
7o EE2t

HEE AI25I0jA A 2} B Type Cell 2E9| DC Power Linesg HZSICL. &8

#1 Cell HEO|A && #14 Cell EE = SILIC| 2 ZHO0| £|11, & #15 Cell EC

OlA £2 #28 Cell BEE & [}2 shLfe] M 40| El0f HE £ KO

Ct. a2l 7 af Zo| Zt7|] DC+2} DC-2| Power Bar Connector9|

of

HEZ [MEICE. DC Power Connector?| £ #1 Cell HEQ} &2 #15 Cell &
E9| DC+£&= Diode0| ZtZt HAZAL|H, DC Power Connector?| &£ #14 Cell &£

Eo &% #28 Cell EE9| DC-= Fuse &TH| HZEICE
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ESS System ESS System On 7|5
On/Off 7|5

AC Grid 2 A|

-2 80 20]= BMS SwitchE 7{H ESS System?2| Main Screen 2}'™0| 7{ZIC}.

AC Grid fault A
- AC Grid fault®l Z 20| = System F|Z0j Q= P/Board SwitchE On A|Zl &

o
EfOiA{ BMS SwitchE On A|7| ™ ESS L& 0jA MC7} 2= 229} EH ESS

System@| Main Screen Z}HO0| F{ZIC}.

- ESS System EE = InverterZ} 7{X|X| %2 AL0|= System F|Z0f| U= AC/CP

On A B £ 3lolsict.

= e

ESS System Off 7| &

- ESS System Off 42 AC Grid @1 Z 1} 2Et5}A| ESS 5IH BMS Switchg Off

Al7|™ ESS SystemO| off ZIC}.

-ESS H{M2 12l 80f E0|= Zm} Zto| AC220V THX} Cf U PV Input THX} CHOj|
AAE st}

[ — ]

AC Intput
BMS Switch (AC 220V)

|
AC Output
AC P/Board Switch (AC 220V) (PV Input)

3 8. ESS2o| 2|

18




Battery Energy Storage System MANUAL for Installation & Service

L
Main Menu Screen

Display menu screen

Operation Mode CHARGE 02:20 DEC 25 2013
= = Battery Energy
Storage System
AC GRID FROM AC GRID TO LbAD
IQIOI;

PCS
/- - SYSTEM

Q HeATER. QY GRID " OPAEARM e ) 750,

e SOL
, G 5%

Show detailed error or warning state.

Show battery cell voltage, current, temperature and operation
state.

Show battery pack voltage, current and temperature.

Read PCU status by manual control.

Change current time/schedule time/OP Mode/Password

Show system information.

Exit Close menu screen and returns to main screen.

19



Alarm Status

Display Alarm Status screen if touch

‘ button in menu screen.

e EEEeEeeeeeee— e :
Operation Mode STANDBY . 02:20 DEC 25 2013 ; fé .:

Battery Energy
Storage System

 ALARM STATUS l

Cell wake-up : Cell low temp

Cell short : Cell over temp

Cell open : Cell lovv voltags

Cell over charge current : Cell over voltage

Cell heater error H AC Fail

Cell NTC error : Emergency

Cell communication error : Low Battery pack voltage

Cell full charge error

PCS control error H CCHV: QCHV: DPSV:
Over discharge current : QDPV: DDPV:

Pack short circuil :

FOT:
LTPT:

EHOT:
HTPT:

CHOT:
ECOT:

Cell voliage extra low

Cell voltage extra high

Cell temperature extra low
Cell temperature extra high
MC errors

iili Close this screen and returns to main menu.
Screen left side displays alarm (error) state, and right side displays

warning state.

20
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Alarm State

If any cell of battery voltage < 3.0V Repeat 30

wake-up charge cycles: charge 6A at 4.15V for 30
Cell wake-up seconds and stop charge for 2 seconds.

Then If the cell voltage > 3.0V, go to fast charging

If the cell voltage < 3.0V, trigger alarm

E - Alarm (Error)  If any cell of battery voltage < 1.5V during

Cell short - - No Alarm charging, trigger alarm
If thermistor was not inserted or operates
Cell open .
abnormally, trigger alarm
Cell over charge if any cell of battery charge current > 7.0A, trigger
current alarm
Cell heater error If any cell of battery temperature do not change
more than 1°C in 15minutes after turn on heater.
If cell of battery maximum temperature and
Cell NTC error minimum temperature difference are more than
15°C
Cell communication If the communication between BMS and cell
error charger is failed, trigger alarm

If the cell voltage is less than 3.9V even though

Gzl il e the charging current is less than termination

error :
current, trigger alarm
PCS control error If the communication between BMS and PCS is
failed, trigger alarm
Over discharge If the charge/discharge current is over the limited
current current (ex. +/-90A), trigger alarm

Pack short circuit If pack voltage < 42V, trigger alarm

Cell voltage extra If the cell voltage is lower than (DDPV -0.2V),
low trigger alarm

Cell voltage extra If the cell voltage is higher than (CCHV), trigger
high alarm

Celll temperature If the cell temperature is lower than (LTPT -5°C),

extra low trigger
alarm
Cell temperature If the cell temperature is higher than (HTPT + 5 °C),
extra high trigger alarm
If the MC control status and its actual status is
MC errors

mismatched, trigger alarm

21



Warning State

m

Cell low temp.

Cell over temp.
Cell low volt.
Over over voltage

AC Fail

Emergency

Low battery pack
voltage

Alert State

W : Warning
- : No Warning If any cell of battery temperature < -1°C

If any cell of battery temperature > 50°C
If any cell of battery voltage < 3.0V
If any cell of battery voltage > 4.2V

AC power failure.
When press emergency switch and is
emergency
state .

If Pack voltage is less than < 42V.

CCHV

QCHV
DPSV
ODPV
DDPV
CHOT
FOT
EHOT
ECOT
LTPT
HTPT

Cell Charge High Voltage

A : Alert Quick Charge High Voltage

- : No Warning

Discharge PCS Stop Voltage
Over Discharge Protection Voltage
Deep Discharge Protection Voltage
Cell Heater On Temperature
Fan On Temperature
External Heater On Temperature
External Cooler On Temperature
Low Temperature Protection Temperature

High Temperature Protection Temperature

22
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Cell Information

Display Cell Information screen if touch _ button in menu screen.

__CHARGE _|

CELL INFORMATION J

NO Volt Curr Temp Charge

001 3943V 5329A 33C On CV -
002 4.094V 5024A 33C On CV -
003 3.998V 4.725A 33C On CV -- Off - e e e e
004 4.143V 2371A 33C On CV -- Off - e e e
005 3.953V 5.325A 33C OnCV -
006 3.933V 5379A 33C On CV -
007 3.745V 6.163A 32C On CV --
008 4.047V 4.720A 33C On CV -
009 3.947V 5895A 33C On CV -
010 3963V 5329A 33C On CV -
011 4.153V 0.000A 33C Off CVF
012 4.043V 3329A 31C On CV -
013 3946V 5321A 33C On CV -
5729A 32C On CV -

Error

28|3

V.Max
St A 011 4.153V

V.Min
) S i e 007 3.745V

- e 001 33C

2238282%%88%¢

Show battery cell voltage, current, temperature.
Close this screen and returns to main menu.

Charge HT Error

.ro_f_f",.c—v— Fu()?f éuélfo_v_.rdﬂ.ww’l
| OnlCCYFi On}Sy0{OVIOT]WF|
| g T Ty S T
=g =g =h__—p=h=N_ -

® OO ® OO0 ®EM

@® On : Charging, Off : not charging

@ CV : Constant Voltage Mode, CC : Constant Current Mode.
® F : Full charged

@ On : Heater On, Off : Heater Off..

23



® S : Cell short, - : Not short

® O : Cell open, - : Not open.

@ OV : Cell over voltage, - : Not over voltage.

OT : Over temp, - : Not heat

® W : Wake charge error, - : Not error

F : Full charge error, - : Not error

Pack Information

Display Pack Information screen if touch “ button in menu screen.

AC GRID

_CHARGE

FROM AC GRID TO LOAD

400 LAAL

PACK INFORMATION l

PackVotage | [2727v | vot |

PackCurent | (o785A | Amp. |

Amblent Temp. | [32.00 | Deg.cC. i

@ AN QHeateR.  QGRID T OPAEARME e

G 75%
SOL
LR ) 0%

Show battery pack voltage, current and temperature.

“ Close this screen and returns to main menu.

24
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Inverter Status

Display Inverter Status screen if touch - button in menu screen.

Operation Mode CHARGE
—— R Botery E
==, UoWery Energy
Storage System

ACGRID FROM AC GRID TO LOAD

PCS Information [

Operation Mode | ["ox0o |
ouputpower | (o000 | watt |
pdro | [ oo el
snisn 0] 5w

Read operation mode from PCU.

Operation Mode Description
0x0019 Fault Mode
0x0001 Shut-down Mode
0x0002 Wait Mode
0x0004 Generation Mode

Read Power that is supplying to load.

Close this screen and returns to main menu.

M Read inverter output power.




System Setting

Refer to” 3. System Setting Menu”

System Information

Display System Information screen if touch ‘ button in menu screen.

e ... ..~ 1
Operation Mode HARGE
perati C A_G -

Item
Version
BMS Config
App Code
Inverter

Ext. Charger

Item

Cell heater set
Fan set

Ext. heater set
Cooler set

S = Battery Energy
Storage System

System Information '

Description Remark
V01.03 2012-11-26
28S5/200Ah Stand-alone
285200 G-UPS

230VAC/50Hz/3KW

NA

On f g Remark
0oC Energe from grid

-9C
Air—conditioner

Close this screen and returns to main menu.

26
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| 4
System Setting Menu

System setting menu can change current time, schedule time, op

mode and password.

Enter to System Setting Menu

Enter to sub menu for system setting if touch “ ?:rt::: ih menu

Require correct password to enter system setting menu.

Battery Energy
Storage System

e [ R ——
Operation Mode CHARGE - 02:20 SEP 20 2012 % 2%:

AC GRID FROM AC GRID TO LOAD
o ~
IO-.-/

PV / CHARGER

3000 VDC | —
1104 e

@ HeaTER. QY GRID T CPAEARM e G 75

e SOL
= ) 90%

27



System Setting Menu screen

Battery Energy
Storage System

I e PSS = R T T
Operation Mode CHARGE - 02:20 SEP 20 2012 ;F :,

AC GRID ROM AC GRID.TO LOAD
- .
= System Settings

Time Setting

CELL BALANCING

Schedule Setting

OP Mode Setting

PV / CHARGER

Password Change

i i Change current time.
M Change Operation schedule time.
M Change Operation Mode.
M Change Password.
_ Close this screen and returns to main menu.

28
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Time Setting

Display Time Setting screen if touch M button in System Setting

menu screen.

e e ] i B >
Operation Mode CHARGE L 02:20 SEP 20 2012

Battery Energy
Storage System
AC GRID
——=—

Time Setting l

@ Select item to change.
Background color of selected item is changed white.

@ Increase or decrease selected item.

® M Confirm Set current time by changed time.
@ ﬂ Close this screen and returns to system setting menu screen.

29



OP Mode

Schedule Setting

Display Schedule Setting screen if touch M button in System

Setting menu screen.

Operation Mode

Schedule Setting l

Mode A

_Start  Stop
Charge! 17.00 | 23:00 .

Discha.| 00:00 | 00:00 POUR

|

Charge| 00:00 | 00:00
Discha.| 00:00 | 00:00

Charge| 00:00 | 00:00 MINUTE
Discha.l 00:00 | 00:00

| A
Jan
| A
A |
| A
Jul
A

HE 58 HE HE

10

|

_save | canceL |

@ Select item to change.

Background color of selected item is changed white and letter color becomes

blue.
Mode C1, C2 can not select and is calculated automatically.
@ Increase or decrease selected item.

® Select one of Mode A, B, C monthly.

@ ﬁ Set time by changed time.

®

Close this screen and returns to system setting menu screen.
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OP Mode Setting

Display OP Mode Status screen if touch m button in System

Setting menu screen.

ACGRID
- )
bty

CELL BALANCING
/ N
.Q..-J

PV / CHARGER

Operation Mode HARGE
L CHARGE

OP Mode Setting l

OP by Time

OP by External

OP by BMS

.

[

L‘

0220 SEP 20 2012 |

Battery Energy
Storage System
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Password Change

Display Password Change screen if touch

Setting menu screen.

1) Input current password.

AC GRID
= N
..-.-)

CELL BALANCING
N\
wewem

PV / CHARGER

e e — @
Operation Mode CHARGE
| Operalonode | CHARGE __ I

Password

Password

2:20 SEP 20 2012 '

button in System
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2) Input new password to change.

Operation Mode CHARGE 02:20 SEP 20 2012
S - Battery Energy
Storage System

ACGRID
- )
weWeW

CELL BALANCING
-

PV / CHARGER

3) Input new password to change one more.

e e ST —— = 1
Operation Mode CHARGE - 02:20 SEP 20 2012

AC GRID R—
—= Password l

Confirm Password

PV / CHARGER
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