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Analysis and Design of Profiling Adaptor for XML based Energy Storage System
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ABSTRACT

The Energy Storage System sfores electricity for later use. This system con sfore electricity from legocy electric power systems or renewoble
energy systerms info a battery device when demond is low. When there is high electricity demand, it uses the electricity previously sfored and
enables efficient energy usage and stable operation of the electric power system. It increases the energy usoge efficiency, stabilizes the power
supply system, and increases the Utilization of renewable energy. The recent increase in the globdl inferest for efficient energy consumption hos
increased the need for an energy sforage system that can satisfy both the consumers” demand for stable power supply and the suppliers” demond
for power demond normalization. In general, an energy storage system consists of a Power Conditioning System, a Battery Manogement System,
a battery cell and peripheral devices. The specifications of the subsystenns that form the energy storage sysfem are monufacturer dependent. Since
the core component interfaces are not stondardized, there are difficulties in foming ond operating the energy storage system. In this paper, the
design of the profile structure for energy sforage systern and redlization of private profiing system for energy storage system is presented. The
profiling systemn accommodates diverse component settings that are manufacturer dependent and information needed for effective operation. The
settings and operation information of various PCSs, BMSs, battery cells, ond other peripheral device are analyzed to define profile specification ond
structure. A profile odaopter software that can be applied fo energy storage system is designed and implemented. The profiles for energy storage
system generated by the profile authoring fool consist of a seftings profile and operation profile. Setting profile consists of configuration information
for energy device what composes energy soving system. To be more specific, setting profile hos three poarts of category as information for electric
confrol module, sub system, and inferfoce for communication befween electric devices. Operation profile includes information in relation to the
method in which confrols Energy Storage system. The profiles are based on standard XML specification fo accormmodate future extensions. The
profile system has been verified by applying it fo an energy sforage system and festing charge ond discharge operations.
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(Table 3) Structure design of BMS Profile
Tag # A
<BMS_SUBSYSTEM> BMS AMEA| 28] Tag Al
<BMVS ID> BMS Identification BMS I ID (8 A )
<MANUFACTURER> PM GLOW AlzAre) A
<INTERFACE TYPE> 1,23 1=RS485, 2=CAN, 3= Ethernet,
<INTERFACE PARAM> ElFo)2 shetulE] Tag A%
</INTERFACE_PARAM> UEjH|o) 2 st2H]E] Tag A2}
<BMS_CELL,_UNIT_PROPERTY> BVS @] Al T4 Tag A2
<CELL_MODEL_NAME> Variable CELL o] B¥ o|&
<CELL_NOMINAL CYCLE LIFE> Variable CELL 37 2o|= Abo]2
</BMS_CELL UNIT PROPERTY> BMVS &l A& 74 Tag €
<BMS_CELL,_COMPOSITION PROPERTY> BMS 3t stetn|E] Tag Al
<LEVEL1_MODULE_COMPOSITION> ~ “S=XX", “P=XX" ( Serial , Parallel )  Level 1 A 12 74 0 (AA=HA %)
g QI XEEs]| (16753) 33
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<LEVEL2 MODULE_COMPOSITION>
<LEVEL3 MODULE COMPOSITION>

“S=XX", “P=XX" ( Serial , Parallel )
“S=XX", “P=XX" ( Serial , Parallel )

</BM5_CELL_COMPOSITION_PROPERTY>

<BMS_PROTECTION_SUPPORT>

<CHARGE_OFF_SW_SENSOR FAIL PR

Level 2 A 22 74 0 (A=A &
Level 3 A 32 4 0 (AAHA ¢
BMS #9} t2HrE Tag £

BMS 23 A9 etu|e] Tag Al

%)

%8)

OTECTIONS 0,1(0=XAY3A s, 1= AY)  FH 293 o= A4 g B3
S RCROMSNFALIROTONL 1 (0= 2984 908, 1= A9) 32 2904 o) 2344
</BMB_PROTECTION SUPPORT> BVS B35 A4 setvH Tag €
<BMS_ALARM SUPPORT> BMS 748 A S8 Tag A2t
<OVER_VOLTAGE WARNING> 0, 1(0=AYA &z, 1= A9) FAg AR A
<UNDER_VOLTAGE_WARNING> 0, 1(0=AYHA &g, 1= A9 ARG AR A
<COMM _FAIL,_WARNING> 0, 1(0=AYA Fx, 1= A9) A o2 AR A4
<FAN FAULT WARNING> 0,1(0=AYA k5, 1= A¥) Aoz AR A
</BMS_ALARM SUPPORT> BVS 738 A4 setvlH Tag €
</BMS_SUBSYSTEM> BVS AE A|2E Tag &
(E 4) AlzE 718t =20l M7
(Table 3) Structure design of Time-based Operation Profile
Tag # A3
<SYSTEM_OPERATION> A28l &8 Bl A%
<OPERATION_MODE> TIME, ENERGY &g BE
<SUNDAY> Y42 Tag A%
<CHARGE_START_TIME> HH:MM:SS /\]:v’:}:éﬁ
<CHARGE_STOP_TIME> HH:MM:SS AR
<DISCHARGE_START_TIME>  HH:MMSS R
<DISCHARGCE_STOP_TIME> ~ HH:MMSS Az
</SUNDAY> Y28 Tag ¥
<MONDAY> 2929 Tag A&
<CHARGE_START_TIME> HH:MM:SS Az
<CHARGE_STOP_TIME> HH:MM:SS AR
<HOLIDAY_OVERRIDE> TFY onjElolE Tag A%
<CHARGE_START_TIME> HHMM:SS AR
<CHARGE_STOP_TIME> HH:MM:SS Az
<DISCHARGE_START_TIME> = HH:MMSS AR
<DISCHARGE_STOP_TIME> ~ HH:MMSS MRS
</HOLIDAY_OVERRIDE> THY eHEolE Tag £
</SYSTEM_OPERATION> ANZE & EH1 2
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<?xml version="1.0" encoding="UTF-8"7>
- <ESS_PROFILE>
- «MAIN_CONTROLLER>
<POWER Voltage="5V" Type="DC"/>
<ARCH>ARM</ARCH>
<RAM Type="DDR2" Size="256MB" Speed="533MHz"/>
<MAIN_STORAGE >NAND </MAIN_STORAGE>
<0S_TYPE>LINUX</OS_TYPE>
<0S_VERSION>2.6</0S_VERSION:>
<FW_VERSION>1.0</FW_VERSION>
<DESCRIPTION>SMART ESS Demo System </DESCRIPTION:
<HOST_INTERFACE ZIGBEE="0" WIFI="0" ETHERNET="0" PLC="0"/>
<SUB_INTERFACE ETHERNET="1" CAN="2" RS485="2"/>
</MAIN_CONTROLLER >
- <PCS_SUBSYSTEM>
<PCS_ID>00000001</PCS_ID>
<MANUFACTURER >Kukje</MANUFACTURER >
<MODEL_NUMBER>KJU-2000</MODEL_NUMBER>
<GRADE>1</GRADE>
<MANUFACTURE_DATE>2014-07 </MANUFACTURE_DATE>
<DESCRIPTION>Kukje PCS 3Kwh </DESCRIPTION >
<INTERFACE_TYPE > 1</INTERFACE_TYPE>
<PHASE_CLASSIFY>1</PHASE_CLASSIFY>
+ <INTERFACE_PARAM >
+ <PCS_OPERATION_SET_PROPERTY>
+ <PCS_CALIBRATION_PROPERTY>
+ <PCS_ADD_SET_PROPERTY>
</PCS_SUBSYSTEM>
- <BMS_SUBSYSTEM>
<BMS_ID>10000001</BMS_ID>
<MANUFACTURER >PMGlow </MANUFACTURER >
<MODEL_NUMBER>PM XXXX</MODEL_NUMBER >
<GRADE>1</GRADE>
<MANUFACTURE_DATE>2014-07 </MANUFACTURE_DATE>
<DESCRIPTION>PM Grow BMS System </DESCRIPTION>
<INTERFACE_TYPE>2 </INTERFACE_TYPE>
+ <INTERFACE_PARAM >
+ <BMS_CELL_UNIT_PROPERTY>
+ <BMS_CELL_COMPOSITION_PROPERTY>
+ <BMS_PROTECTION_SUPPORT >
+ <BMS_ALARM_SUPPORT >
</BMS_SUBSYSTEM>
</ESS_PROFILE>

(3% b5) XMLEElS| olX| XMz Z==mel A
(Figure 5) XML design of Energy Storage Profile
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SMART ESS PROEILE INFORMATION

Connect All(o) System(0) pes(o) BMS(0)
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