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Thisproduct shall be installed in a restricted access area where only the qualified personnel
trained and have the knowledge of the product and the related safety precautions of the insta
manual.

GwSaiNKOG SR aledddocdssible dnifNiB khé elektrdcally skilled persons and elect
instructed persons with the proper authorization.
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If the battery to be disposed is reused (including disassembly and repair), distributed, or arbitrarily disposed without
notice, the customer shall take all necessary measures at the requebedSDI and compensate the SDI for all
damages caused by the act above.
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It is strictly prohibited to disassemble/modify the products without the consent of Samsung SDI.

It is strictly prohibited to use théattery system for purposes that have not been agreed in advance.
Samsung SDI is not responsible for any consequent tangible/intangible losses.
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Please be aware that battes have a risk of electric shocks including high sbiocuit current. Follow all the safety precautions

when operating the battery system. Personnel must wear appropriate PPE according to the following section when installing and
maintaining the systeniThe presented results of arc flash calculation are theoretical values and the calculation is based on the
1P configuration. Therefore, odevelhigher PPE should be applied when actually working with the system.

In order to reduce the risks of arc flaskach battery module is equipped with a fusible link inside, anddesitg fuses are
mounted on the BCU (+) ang.(Arc flash risks are analyzed using the peak current and arc time that are measured through a rack
level assessment, and protective meessiare recommended accordingly.

IND Cfl &K /1FtOdg FiA2ya FyR { K2NJI

Arc energy values are estimated with the Dir€atrrent Incident Energy Calculations method referenced in Informative Annex D
of NFPA 70E Standard for Electrical SafetfyerWorkplace.

Fault current will be reduced at EOL (SOH 80%), so the arcing time will increase but the cell impedance will increase about 20%.
As a result, the arc energy value will be similar.

ThelL/Rtime constant simulation results are as follows:
1 BOLY moc{ O2YyFTAIdzNI X 2yHV{ o6 Dyick®sH dzNl- Mith DFhdNo Y

1 EOY wmoc{ O2yFAIdNI GAZ2Y T oodn >1| 0ORYHpPc YKI mMHy{ O2YyFA3Idz

[Table1] ! ND® 9y SNBHe /I fOdzZ A2y

Rack Rack
U6A4 136S Unit Derived (BOL, 100% (EOL, 100%
SOC, 100% SOy SOC, 80% SOH
Vsys System voltage \% Measured 571.2 571.2
Reys Impedance K Calculation 0.0733 0.0856
lps Fault current A Calculation, Vsys/Rsys 7,793 6,673
larc Arcing current A Calculation, Ibf/2 3,896 3,336
Tarc Arcing time Sec Measured 0.0005 0.0006
IEm I ND 9y SNH Callcn? Calculation 0.005323 0.005470
Rack Rack
U6BA4 128S Unit Derived (BOL, 100% (EOL, 100%
SOC, 100% SOl SOC, 80% SOH
Vsys System voltage \% Measured 537.6 537.6
Reys Impedance K Calculation 0.0693 0.0809
It Fault current A Calculation, Vsys/Rsys 7,758 6,645
larc Arcing current A Calculation, 1bf/2 3,879 3,323
Tarc Arcing time Sec Measured 0.0005 0.0006
IEm ! ND 9y SNH Callcn? Calculation 0.004988 0.005127

The 136S configuration is assumecdestimate the worstcase scenario.

Arc flash related calculations based on this battery system are as follows:
1 Bolted fault current ¢): 7,793 A
T 1/2 Bolted fault current (1/24}): 3,896 A
1 Protective device clearing timexd: 0.5ms
91  Protectivedevice current interrupt capability%): 110000&s
1 Estimated DC arc flash incident energy at the maximum power pojgt QE05323cal/crh

Actual external short circuit current and arcing time is measured as shown below.
1 Current limiting component500A rated fusgMersen PC33UD69V500TF)
 Peak current7.68 kA
1 Total Clearingime: 1.4 ms
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Current [V]

Short Circuit Test
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Refer the NFPA 70E Tables 130.4(D)(b)
Arc flash boundary : 1.2m (Under 600V System)

Butin case of Everitive Parts are in Enclosure €f@pening increases the energgcommended Arc Flash Boundary
3.0m(10feet)

For systems that are 600Volts are less, The Arc FlasidBry shall be a min of 4feehn engineering analysis must be
performed todetermine the Arc Flash Boundary f&ystems that are above 600Volts

¢ K I the@idtancewhere aworkerwithout appropriatePPEvould receiveseconddegreeburns.

Sometimeghis boundaryis the furthest one from the exposedequipment,other timesthe limited approachboundaryis
the furthest out. Whenthe arcflashboundaryisthe furthest away,it becomeshe line no one shouldpasswithout train
ing and PPEIf the limited approachboundaryis further out, then that shouldbe treated asthe line no one should pass
without trainingand PPE.

Limited approachboundary : 1.0m by table(DC 301V~1kV)

Within this boundary,it is still possibleto be exposedo a shockhazard AppropriatePPEshouldbe worn by qualifiedwo
rkersin the limited space(spacebetweenthe limited approachboundaryandthe restrictedboundary).Non
qualifiedworkersshouldstayoutsideof this boundaryunlesswearingproper PPEand beingescortedby a workerwith s
pecializedraining.

Restrictedboundary : 0.3m by table(DC 301V~1kV)

Theareaclosestto the live, exposedequipmentis within the restrictedboundary. Inorderto passthis boundary,you
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mustbe a qualifiedworkerwith the propertrainingand PPEIf you needto performwork on the energizedequipment,y
ou mayalsoneeda work permit anddocumentation.
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AED Automated External Defibrillator
BCU Battery Control Unit

BMS Battery Management System
CCCV Constant Curren€onstant Voltage
EHS Environmental Health and Safety
EODV End of Discharge Voltage

ESS Energy Storage System

LOTO Lock Out / Tag Out

MCCB Molded Case Circuit Breaker
OTP Overtemperature Protection
OVP QOvervoltage Protection

PCS Power Conversion System
SMPS Switched Mode Power Supply
SOC State Of Charge

SOH State Of Health

UTP Undertemperature Protection
UVP Undervoltage Protection

UPS Uninterruptible Power Supply
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Component for UL Model No. Note
67Ah Cell CMO0630R0002A
67Ah 8S1P Battery Module Type A EM2031AEQ03A EM2031AEOQ01for CustomeiGroup B
67Ah 8S1P Battery Module Type B EM2031AEQ04A EM2031AEQRA for CustomelGroup B
String Management Unit (SMU) xgjgggééﬁr UL
SMPS Assnbly 3 Phasélype A V0440006AA 3 Phase AC input, System BMS
SMPS Assnbly 3 Phasélype B SJ9400238B 3 Phase AC input, no System BMS
SMPS Assnbly 1 Phasélype A V0440004AA 1 Phase AC input, System BMS
SMPS Assnbly 1 Phasélype B V0440005AA 1 Phase AC input, no System BMS
P, V80800068A Black

For generatustomer
Component forCE Model No. Note
67Ah Cell CMO0630R0002A
67Ah 8S1P Battery Module Type A EM2031AE003A EM2031AEQ01for CustomelGroup B
67Ah 8S1P Battery Module Type B EM2031AEQ04A EM2031AEQRA for CustomelGroup B
String Management Un{SMU) xgzgggégﬁfr CE
SMPS Assnbly 3 Phasélype A V0440006AA 3 Phase AC input, System BMS
SMPS Assnbly 3 Phas€élype B SJ9400238B 3 Phase AC input, no System BMS
SMPS Assnbly 1 Phasélype A V0440004AA 1 Phase AC input, System BMS
SMPS Assnbly 1 Phasélype B V0440005AA 1 Phase AC input, no System BMS
R IARTE V808010184 El)arcgeneral customer
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The battery module is the most basic component of the Battery System andutesseriallyconnected/parallelconnected

battery cells that store the electrochemical energy and a module BMS. The module BMS measures the battery charactéristics suc
as cell voltage and temperature, and monitor the status of each battery. The module Biti&slithe measured voltage and
temperature of each cell, delivers the data to the rack BMS, and receives a command from the rack BMS to control agd.balanci
The module BMS communicates with the rack BMS in the SMU via UART interface.

Therearetwo tyJS5& 2F o+ GG SNE Y2RdzZ Sa RSLISYRAYy3 2y (GKS Ll2arldrzy 27
terminal is on the right side (when looking from the front), whereas a Type B module has its positive (+) terminal darsithe lef

CustomerGroup A
Type A: EM2031AE003A
Type B: EM2031AEO004A

Customer Group B
Type A: EM2031AEQ01A
Type B: EM2031AEQ02A

.FGGSNE az2RdA S c¢eéL GG SNEC @RAR A S
0LA2YSUNRO +AS50 OCNRYil O2@SNI NBY2(

Figure2-1: Battery Module Type A
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.FGGSNE az2RdA S ¢el .FGGSNE az2RdzZ S ¢eéL
OLA2YSGNRO £AS50 O CNR Yy 02 #SNJ NB Y3

Tt

Figure2-2: Battery Module Type B
212 . /' 6. FGGSNE /2y0iNRE ! yvA(GO

The BCU collects all daaéad status information from the modules that reside in the same string and it also controls the main
power line switch and enables cell balancing. The BCU calculates the SOC and SOH of the battery system. Key components in the
BCU include the Rack BMS, £€8B, and a shunt resistor to measure the rack current. The Rack BMS is the malpv&ting
controller that collects all data from the Module BMS, measures the string voltage and current, determines the stateatibtige b

string, and controls the MCCB.

Customer Group A
CE: V0O49012AA or VO430035AA
UL: VO490011AA0r VO430036AA

Customer Group B
CE: VO49012BA
UL: VO490011BA

Figure2-3: BCU

24
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The BCU provides an optional, auxiliary breaker switchahatbe connected to the building monitoring system, if desired.

& \91 ‘
| P . k::j |
OFF ° OoN
o 1. &)
@
BB’ =e
e} ] © )

Figure2-4: OptionalAuxiliary BreakerSwitch

The P+ and-Rerminal blocls connect to the DC link from the UPBhe B+ and -Berminal blocks connect internal to the string
before the MCCB. Clts that connect betweenthe BGUYy R G KS . I GGSNE a2Rdz Sa | NS LINRPGARSR |
supply. The system integrator is responsible for sourcing the caldltugrierminals that connect to the P+ andé&minal blocks;

1KSasS aK2dzZ R 0S5 aStSOGSR I O0O2NRAY3 (G2 GKS GSNXYAYylLf of201Qa a.

Figure2-5: Terminal Block Isometric View
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Top View

Front View

COVER
OPEN

40mm

1 ®13mm

COVER
CLOSED

29.4mm

30mm

< Zomm |

Figure2-6: Terminal Block Front / Top View (Cover Opened/Closed)
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Table2-1: Terminal Block Description

Item Detall Description
Conducting Material Cu C1100
Insulating Material (Guide) PA66 GF25%
Insulating Material (Cover) PC
Conductive Area 32.5mm x 40.0mm
Rated Current 473A Calculated in accordance with

DIN 43670 MELSON & BOTH equation

Table2-2: Cable and lug terminal requirements

CSNYAYL € 2 ANBDbD CSNXYAYLFE ¢4¢ 5
tb onn &ljGK&FOBN amu {Ay3IAES 121 /2yySoOia G2 5
tT onn aljirR&RRN awmu {IA33$ S[ dA /| 2yyS0OGa G2 5

Refer to 3.9.10 DCink Cable Connectidor more details

A LAMBO2 YY 8§ @RERSA blBalji 2 LIS NN {[iSRRs S NIp
5SS LISyRA SO (ifda IARIET AR { AIRSARSK A 6 SIBIA
dzy RIGHd3a SNNBH&aLI2 y a A0 Af A& o
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Customer Group A

3-Phase Type A (with System BMS): VOdd6AA
3-Phase Type B (without System BMS): S0288B
1-Phase Type A (with System BMS): VOdd4AA
1-Phase Type Bvithout System BMS): VOBDO5AA

Customer Group B
3-Phase Type A (with System BMS): VO4d6BA
1-Phase Type A (with System BMS): V0dd4BA

The SMPS Assembly houses both the System BMS (if Type A) and redundant SMPS units, which accepts pateenantiC

converts to DC control power used by the System BMS and BCU. Two options are available for the SMPS depending on the AC
input range and cabling-Bhase AC andRhase AC. The System BMS assembly provides data to the external systems (ng. buildi
management system, UPS, etc.) while controlling and monitoring all connected Rack BM$heniteax number of racks that

can be controlled by a single System BMS in a battery bafk is 2

There are two types of SMPS Assembly: Type A includes the Bit8randlype B excludes the System BMS.
{at!l{aaSYofte GAGK o tf {ati{aasSyvyofe G6AGK M t

¢eLlS ! o0pAlGK {eaitsSy .a{o
Figure2-7: SMPS Assembly Type A

{ati{aaSvyofte 6AGK o t| {atli{aaSyofe gAGK ™ t

¢elsS . o6sAlGK2dzi {eadGaSy .a{o
Figure2-8: SMPS Assembly Type B
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O TCRIP DRYCOMTACT CAM (S5  BMMACAM . O
o Do | = e 2 e L1 N9 L2 N2
O DEOUT DCOUT O
Figure2-10: Front View of SMPS Assembly Type-Rhase AC Input
Tcr P

DCOUT DCOUT

Figure2-12: Front View of SMPS Assembly Type-Bhdse Input
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CustomerGroup A
CE: V80®101BA, Black.
UL:V80800068A, Black.

CustomerGroup B
CE: VB0O®100BAWhite.
UL:V80800066A, White.

The Rack Frame is used to mount the modules, the BCU, and the SMPS Assembly, and also provides ground connections for the
BCU and the SMPS Assembly.

Grounding cable/busbar for the rack frame is necessary for the BCU ar8MiPS Assembly as they are grounded to the rack
frame when installed.

v

Figure2-13: Rack Frame
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Table2-3: Battery System Gener8pecification

{LISOAFTAOIGAZ2Y

No. Item Specification Remarks
1 Dimension BCU 583 x 359.6 x 235.6
[mm (inch)] (22.95 x 14.16 x 9.28)
Battery Module 403.5 x 214 x163
’ (15.89 x 8.43 x 6.42) Type Aand Type B
SMPS Assembly 3 phase 3(3752: 35154632%55 Type A and Type B
SMPS Assembly 1 phase 397.4 x 355.6 x 85.5
P (15.64 x 14 X 3.37) Type Aand Type B
Rack Frame 650 x 530 x 2055
(25.59 x 20.87 x 80.91)
2  |Weight BCU About 18 (40)
[kg(Ib)] Battery Module About 16.5 (36) Type A and Type B
SMPS Assembly About 5 (11) Type A and Type B
Rack Frame About 163.4 (360)
136S Battery System About 510 (1124)
128S Battery System About 493 (1087)
112S Battery System About 459 (1012)
104S Battery System About 442 (974)
96S BatterySystem About 425 (937)
80S Battery System About 391 (862)
3 Minimum String Capacity 67 Ah 1/3C (22.3A) charge and
discharge @ 2&
4  |Recommended Operation Temperature 23 +5C
5 Recommendedperation Humidity Less than 8%RH Noncondensing
6 |Storage & Maximum Operating Altitude 2,000m or less
7 Storage Temperature Refer the Operation and Maintenance Manual
8 StorageHumidity Refer the Operation and Maintenance Manual
9 RecommendedStorage Period Less than 6 months
10 |Communication(Internal) Differential UART, BCUc Battery Module
2 Mbps
11 |Communication (External)l UPS; SMPS Assembly
Modbus RS485 No Support Multidrop
Communication
12 |Communication (External)2 Modbus TCP/IP UPS; SMPS Assembly
13 |Communication (External)3 Drycontact UPS; SMPS Assembly
14 |IP ratng IP20
15 |Protective Class I
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Table2-4: 136S String Specification

No. Item Specification Remarks
1 Number of Modules 17 8 Type A
9 Type B

2 Nominal Capacity 34.6kWh 1/3C @ 25C

3 Nominal Voltagé 516.8V DC 3.8V/cell

4 Maximum Voltagé 571.2V DC 4.2V/cell

5 Discharging Method#1 ConstantPower
Discharging Method#2 Constant Current Max 450A
End of Discharge Voltage 408V DC 3.0V/cell
Recommended Endf Discharge Voltage 435.2V DC 3.2V/cell
Standard Discharging Currént 22.3A 1/3C @ 25C
RatedContinuous Discharge Power 183.6kWCP mode) Peak 450A @ EODV

6 Charging Method CCCV, Floating
Floating Charging Voltage 571.2V DC 4.2V/cell
Standard Charging Curreht 22.3A 1/3C
Maximum Peak Charging Currént 250A 2 second pulse
Maximum Continuous Charging Currént 67A 1C

1 Specified voltage and current must be satisfied in all load and charging conditions.

NOTICE

Notice: After a full discharge at maximum continuous discharge power, cool the battery for at least 12 hours before

another dischargén orderto avoid ovestemperature protection. Immediate recharging is allowed with standard
charging current. For optimal perfoance, wait until the battery temperature returns to at least £3°C within the

room temperature(Ex, for using maximum current discharging after maximum current charging(1C), cool the battery
for at least 12hours after charging in order to avoid et@mperature protection)

Table2-5: 128S String Specification

No. Item Specification Remarks
1 Number of Modules 16 8 Type A
8 Type B

2 Nominal Capacity 32.6kWh 1/3C @ 25C

3 Nominal Voltagé 486.4V DC 3.8V/cell

4 Maximum Voltagé 537.6V DC 4.2V/cell

5 Discharging Method#1 ConstantPower
Discharging Method#2 Constant Current Max 450A
End of Discharge Voltage 384V DC 3.0V/cell
Recommended End of Discharge Voltage 409.6V DC 3.2V/cell
StandardDischarging Currert 22.3A 1/3C @ 25C
RatedContinuous Discharge Power 173kW(CP mode) Peak 450A @ EODV

6 |Charging Method CGCV, Floating
Floating Charging Voltage 537.6V DC 4.2V/cell
Standard Charging Curreht 22.3A 1/3C
Maximum Peak CharginGurrent 250A 2 second pulse
Maximum Continuous Charging Currént 67A 1C

1 Specified voltage and current must be satisfied in all load and charging conditions.

®

NOTICE

Notice: After a full discharge at maximum continuous discharge power, cool the battery for at least 12 hours before
another dischargén orderto avoid ovestemperature protection. Immediate recharging is allowed with standard
charging current. For optimglerformance, wait until the battery temperature returns to at least £3°C within the
room temperature(Ex, for using maximum current discharging after maximum current charging(1C), cool the battery
for at least 12hours after charging in order to avoid et@mperature protection)
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Table2-6: 112S String Specification

No. Item Specification Remarks
1 Number of Modules 14 6 Type A
8 Type B

2 Nominal Capacity 28.5kWh 1/3C @ 25C

3 Nominal Voltagé 425.6V DC 3.8V/cell

4 Maximum Voltagé 470.4V DC 4.2V/cell

5 Discharging Method#1 ConstantPower
Discharging Method#2 Constant Current Max 450A
End of Discharge Voltage 336V DC 3.0V/cell
Recommended End of Discharge Voltage 358.4V DC 3.2V/cell
Standard Discharging Currént 22.3A 1/3C @ 25C
RatedContinuous Discharge Power 151kWCP mode) Peak 450A @ EODV

6 Charging Method CCCV, Floating
Floating Charging Voltage 470.4V DC 4.2V/cell
Standard Charging Curreht 22.3A 1/3C
Maximum PeakCharging Currenit 250A 2 second pulse
Maximum Continuous Charging Currént 67A 1C

1 Specified voltage and current must be satisfied in all load and charging conditions.

Notice: After a full discharge at maximum continuous discharge power, cool the battery for at least 12 hours before
another dischargén orderto avoid ovestemperature protection. Immediate recharging is allowed with standard
charging current. For optimal perfoance, wait until the battery temperature returns to at least +3°C within the

NOTICE room temperature(Ex, for using maximum current discharging after maximum current charging(1C), cool the battery

Table2-7: 104S String Specification

for at least 12hours after charging in order to avoid et@mperature protection)

No. Item Specification Remarks
1 Number of Modules 6 Type A
13
7 Type B

2 Nominal Capacity 26.5kWh 1/3C @ 25C

3 Nominal Voltagé 395.2V DC 3.8V/cell

4 Maximum Voltagé 436.8V DC 4.2V/cell

5 Discharging Method#1 ConstantPower
Discharging Method#2 Constant Current Max 450A
End of Discharge Voltage 312V DC 3.0V/cell
Recommended End of Discharge Voltage 332.8v DC 3.2V/cell
StandardDischarging Curret 22.3A 1/3C @ 25C
RatedContinuous Discharge Power 140kW(CP mode) Peak 450A @ EODV

6 |Charging Method CGCV, Floating
Floating Charging Voltage 436.8V DC 4.2V/cell
Standard Charging Curreht 22.3A 1/3C
Maximum Peak CharginGurrent 250A 2 second pulse
Maximum Continuous Charging Currént 67A 1C

1 Specified voltage and current must be satisfied in all load and charging conditions.

Notice: After a full discharge at maximum continuous discharge power, cool the battery for at least 12 hours before
another dischargén orderto avoid ovestemperature protection. Immediate recharging is allowed with standard
charging current. For optimal perfoance, wait until the battery temperature returns to at least £3°C within the
room temperature(Ex, for using maximum current discharging after maximum current charging(1C), cool the battery

NOTICE " for at least 12hours after charging in order to avoid ei@mperature protection)
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Table2-8: 96S Strin@pecificatiofCE only)

No. Item Specification Remarks
1 Number of Modules 12 6 Type A
6 Type B

2 Nominal Capacity 24.4kWh 1/3C @ 25C

3 Nominal Voltagé 364.8V DC 3.8V/cell

4 Maximum Voltagé 403.2V DC 4.2V/cell

5 Discharging Method#1 ConstantPower
Discharging Method#2 Constant Current Max 450A
End of Discharge Voltage 288V DC 3.0V/cell
Recommended End of Discharge Voltage 307.2V DC 3.2V/cell
Standard Discharging Currént 22.3A 1/3C @ 25C
RatedContinuous Discharge Power 130kW(CP mode) Peak 450A @ EODV

6 Charging Method CCCV, Floating
Floating Charging Voltage 336V DC 4.2V/cell
Standard Charging Curreht 22.3A 1/3C
Maximum PeakCharging Currenit 250A 2 second pulse
Maximum Continuous Charging Currént 67A 1C

1 Specified voltage and current must be satisfied in all load and charging conditions.

Notice: After a full discharge at maximum continuous discharge power, cool the battery for at least 12 hours before
another dischargén orderto avoid ovestemperature protection. Immediate recharging is allowed with standard
charging current. For optimalerformance, wait until the battery temperature returns to at least £3°C within the

NOTICE room temperature(Ex, for using maximum current discharging after maximum current charging(1C), cool the battery

Table2-9: 80S String Specification

for at least 12hours after charging in order to avoid et@nperature protection)

No. Item Specification Remarks
1 Number of Modules 10 4 Type A
6 Type B

2 Nominal Capacity 20.4kWh 1/3C @ 25C

3 Nominal Voltagé 304V DC 3.8V/cell

4  |Maximum Voltagé 336V DC 4.2V/cell

5 Discharging Method#1 ConstantPower
Discharging Method#2 Constant Current Max 450A
End of Discharge Voltage 240V DC 3.0V/cell
Recommended End of Discharge Voltage 256V DC 3.2V/cell
StandardDischarging Curret 22.3A 1/3C @ 25C
RatedContinuous Discharge Power 108kWCP mode) Peak 450A @ EODV

6 |Charging Method CGCV, Floating
Floating Charging Voltage 336V DC 4.2V/cell
Standard Charging Curreht 22.3A 1/3C
Maximum Peak CharginGurrent 250A 2 second pulse
Maximum Continuous Charging Currént 67A 1C

1 Specified voltage and current must be satisfied in all load and charging conditions.

Notice: After a full discharge at maximum continuous discharge power, cool the battery for at least 12 hours before
another dischargén orderto avoid ovestemperature protection. Immediate recharging is allowed with standard
charging current. For optimal perfoance, wait until the battery temperature returns to at least +3°C within the
room temperature(Ex, for using maximum current discharging after maximum current charging(1C), cool the battery

NOTICE  for at least 12hours after charging in order to avoid ei@mperature protection)
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Table2-10: String Configurations

Configurations 1P136S 1P128S 1P112S 1P104S 1P96S 1P80S
Model Name PHR346D01A | PHR326D01A | PHR285D01A | PHR265D01A | PHR244D01A | PHR204D01A
Nominal Energy (kWh) 34.6 32.6 28.5 26.5 24.4 204
Nominal Voltage (Vdc) 516.8 486.4 425.6 395.2 364.8 304
Nominal Capacity (Ah) 67 67 67 67 67 67
Recommended CC (A) 22.3 22.3 22.3 22.3 22.3 22.3
Recommended CV (Vdc 571.2 537.6 470.4 436.8 403.2 336.0
EndCharge Current (A) 3.35 3.35 3.35 3.35 3.35 3.35
Voltage Range (Vdc) 408.0-571.2 384.0-537.6 336.0-470.4 312-436.8 288-403.2 240- 336
17 16 14 13 12 10
Number of Modules Type A: 8 Type A: 8 Type A: 6 Type A: 6 Type A: 6 Type A: 4
Type B: 9 Type B: 8 Type B: 8 Type B: 7 Type B: 6 Type B: 6
Weight (kg) 510 493 459 442 425 391
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Figure2-14: System Block Diagram
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Grounding methods a

Grounding is required
connections and grou

WARNING SHOCK HAZARD

+SNATFE SAGK | @2t GYSGSNI GKEFEG y2 LI2sSN akilalR
d8a0SY 2N 20KSNJ LN 2F GKS !'t{ aeadsSvyo !'as
52 y2i O2yidl Ol aeadSy O2yySOi2NR 2NJ GSN¥YAYL ¢
c2tt2g Ftt €20t YR yliAazylt O2RSa FIyR NB3d

nd wiring must comply with NEC Article 250.

to prevent electric shock hazards and reduce and/or eliminate damage caused by electrical noise. Ground
nd wire routing vary significantly dependimgystem configuration and equipment layo®amsung SDI

battery systems provide a grounding strip on top of each rackFpse 3143:Grounding Points (2EA)
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1. Preparation 2. Rack Anchoring 3. Rack 4. System

Stage Stage Installation Stage Installation Stage

Figure3-1: Installation Procedure
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Estimated time for each step is listed in the table below:

Table3-1: Estimated time for installation (based on 136S 3P installation)

Py LI Ol Ay 3 nnYon nnYon
LYyaLSoaazy amMyYnn nmYon
wlk O] ! yOK2NARY3 nnynn npYon
. FGGSNE az2RdzZ S nnYHnN npYpn

A nnyYwmn ncYnn

{at{ ' aaSvyote nnymwmn ncyYwmn

wlk O]l Cdza$S ! aasSy nnYon ncynn

4 |wk Ol Lyait . dza ol NJ ] nmyYnn nTyYnn
{A3ylrt [ IFo6tSa nnYHnN nyyYnn

t26SNJ YR [/ 2y i{N] nAYHnN nyYHun

'/ LyLdzi Lyadl¢t ANYHnN nyynn

/FofS Lyadlrkttl nnymn nyyYpn

ca{ /2y FAAdzNI (A nnymwmn noyYnn

3.3 t NB LI NI i N O{SIRIAANS

C2NJ GKS LINBLI NYdGA2y &0l 383 LISNF2NY

1./ NBl A/ &K E t I GA2Y LIy

2./ KSO1 GKS I NNA@gLHtf aOKSRdZA S 27

3.V yLI O1 GKS SljdaAaLyYSyio

4 LyalLlSoid GKS SldaLySyido

As2 yz2i
A 2SISNISOGNROL Tt &

FyR OKSOY

SN g GOKSax NARAy3Iazx 2S4St NBRZ
AyadzZ I iSR 3If 2084

GKS F2tt26Ay3
GiKS SljdzA LIYSy i

GKS LJ NI a

2 NJ
FyR al ¥

aGsSLiay

by R

NB lj dzA NB R ®

CAUTION

- 0SS (KS
LISNJ G dzNB t S@gSt 27
L) O02YLRyYySyida 2dz

w <~

27T

LMRB &O i) x SI o6 Rde& (G GKS Y2 AaildNB
Hoc/ B

pcl/ @
RANB O

ddzyt AIKGO

39



SAMSUNG SDI  @ZESTT®

3.4 t NB LI NI (A LI {O0 IS

| KSIORS F2ff26Ay3 LI NI& RdAdNAYy3I dzy LI O1Ay3Y
Table3-2: Parts forl36S 3ARackin case of Rack Fuse lea

tymyMMaM. ! mAREYY R el

1 w! /Y Cw!ag o A
tymywnn. ! mnaygoy 2 KAUS

9aHnom! 9nnol!
2 .!l¢e¢9w, ahs5][9 ¢ H N
9aHnom! 9nnm!

9aHnom! 9nnn!
3 .l¢¢9w, ahb5}][9 ¢ HT
9aHnom! 9nnHn!

G n mdm M H2! MO mde p 'k
4 Y + n mdn M V2! &In moda £ 10 o
Gnmdn MH: A mdp M. !

5 {'at{ 1{{9a.[, ¢&| £tnmmnan!! (:JM mﬁhé!:S{')Zc:m " CaNI wk Ol I m

62L¢l {,{¢9a . af tnmmnan. ! O6m MKR&SDIOq
6 {at{ !'{{9a.[, ¢&| £nmmnap!! o6m mMmIKHa&5.036 H C2NJ wlk Ol 1 HZ o
7 b {.tw a ¢h ./} tpmmnapwm! c | 2y YYSXORidH SR . /|
8 i !'w allLb {Womayco! np I A3K OdNNBy (i 0 d¥2 RdzN$ O2y vy 9
9 w! /Y C!{9 b w {Woaycy! o /2y y SOl YReRd#HySSyy R | ¢
10 w! /Y C!{9 b w {WomayTc! o | 2y ysSiig BEdifySa yR | ¢
11 c' {9 ocmMi My 0P o | 2yysSXiig SSy Y2RdzZ Sa 1y |yR
12 Cil{9 /hx9w Iwm {Woamnm! o CdzaS O2@SN) F2NJ) Fdz&S 06SiG6S¢
13 2Lw9 ! {{, w!/Y ¢h tnamennp. ! o [ 2yySOia2 Rdefiw® NF®R . /|
14 2Lw9{, ah5}[9 ¢h | { WmdcTo! np {¥B /2yySOAiRdEtlyS&F 2 NI
15 2Lw9 !{{, w!'/Y ¢h {WmdpcTn! H | 2y ywslOdi] oBuis ISy YR 1 oo
16 |2Lw9 1{{, wi/Y ¢ (WodT md! " ggggg?ﬁ/!ﬂsédgxﬁé@'géﬁ{’!!b{
17 2 Lw9 !{{, w!/Y ¢ {WodT My ! c | 2yySOG GKS wlk Ol .af{ 5/ LK
18 [2Lw9 ! {{, ah5![9 {WmdcTy! o (¥8 02y p80ERBFdySayR | ¢
19 2Lw9 P {{, 9!we¢l {WodTHp! c [ 2yySOGAy3 {at{ '&d&aSvyote |
20 {/wadp - wmn {Wmnncy! on a2dzydAy3 ./ ! {at{=Z FyR 2|
21 {/ w92 wmy - wm +TmMmAny ! M H a2dzyGAy3 . dzaol N 2 az2Rdz S
22 {/ w92 amMH - Hp {Womnmoy! MH a2dzyiAy3 {.6di OKNDNSEZ NI
23 {/ w92 mwmH - {WomnmorT! c az2dzyiAy3 CdzaS . dz@aol NI (2 Cd
24 {/ w92 amn - Hp {WomnnyH! MH a2 dzy vk YONI YB8F @RI YS &ARS oe@
25 bl ¢ amn {WypMHANY! M H a2 dzy vk YONI YB8F @RI YS &ARS oe@
26 amn C[!¢ 2! {1l9w {Womnnto! MH a2 dzy A YONI Y8l @RI YS aARS o@
27 2Lw9 ' {{, all. ! { Wy nt! o | 2yyS80G G2 all. VdE /2yl d
28 2Lw9 !'{{, 5w, /h {Wodyny! M /| 2yySOG G2 {at{ !'&aasSvyofe 4

40



SAMSUNG SDI  ZESTT™®

Table3-3: Parts forl36S 3HRackin case of multiple Rack Fuse
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Table3-4: Ground Wire Specificatiohs
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1 Not provided. Must berovidedby the installer or customer
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Table3-5: Ground Wire Fastener Specificatton
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Table3-6: Rack Fastener Specificatidns
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Table3-7: Rack Fastener Specifications (Side by side)

M10¢25L (Side) 70 Grade § 1.5 mm (0.06 in) SS304

2 Not provided. Must begrovidedby the installer or customer
2 Not provided. Must b@rovidedby the installer or customer
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Table3-8: Recommended Tools and Instruments
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CAUTION
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Table3-9: Battery Module Voltage and Internal Impedance
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u To attach the rack and perform the related works

CAUTION
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To anchor the racks in all four points, racks are recommended piaoed according to the workable distances listed in the table
below. In seismically active areas, it is critical that all four anchor points of the rack are installed.

To reduce the product footprint, the racks can be installed-figlside and reato-rear against a wall or next to another rack. In
this case, only two anchor points on the front side of each rack can be installed. Proper cooling and ventilation oélted inst
area is recommended for racks installed with no side and rear clearanceonhsitle of the rack must be cleared for installation,
maintenance, service access, ventilation, and cooling.

Clearance from the top of the rack frame is not required and the top of the rack frame can be covered to prevent any foreign
objects from fallig into the battery rack frame.

The workable distance of 800 mm listed in Tabtp3 A a {F Yadzy3d {5LQa 3ISYySNARO NBO2YYSYyRLI {A:s
for any rack frame installation located in high seismic zones. As long as all four anchooptietgabinet are secured during
installation, reduced side/rear clearances are accepted by Samsung SDI.
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Table3-10: Rack Clearance Distances

(800 recommended)

(800recommended)

Configuration Required anchor points per Clearance Distandgnm)
rack
Side (end) Side (adjacent) Rear Front
Single Rack 2 (Front) 0 n/a 0 Workable distance
not rated for seismic event (1000 recommended)
4 (All)g Telcordia Zone 4 Workable distance n/a Workable distance Workabledistance
(800 recommended) (800 recommended) (1000 recommended)
Multiple Racks | 2 (Front) 0 0 0 Workable distance
(Sideto-Side) not rated for seismic event (1000 recommended)
4 (All)g Telcordia Zone 4 Workable distance 0 Workable distance Workabledistance
(800 recommended) (800 recommended) (1000 recommended)
Multiple Racks | 2 (Front) 0 0 0 Workable distance
(Sideto-Side not rated for seismic event (1000 recommended)
and Reatto- - - - -
Rear) 4 (All)g Telcordia Zone 4 Workable distance 0 Workable distance Workable distance

(1000 recommended)

Two anchor points (not rated for seismic event)

Rear

=

i

Workable distance
(1000mm recommended)

Four anchor points (Telcordia Zone 4)

<

~

Workable distance
(800mm recommended)

N Rear

\’:’ 5 o 5 e <
>

v

‘Workab\e distance

(800mm recommencded) _L" £

v

Workable distance

A 4

Workable distance
S (B00mm recommended)

(1000mm recommended)

Figure3-2: Clearance Distance for Single Rack Frame
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Twoanchor points (not rated for seismic event)

h

Front

Workable distance
(1000mm recommended)

Four anchor points (Telcordia Zone 4)

Workable distance
(800mm recommended)

Rear

ke b

[ Workable distance

L2k B00mm recommended)

G i 3
Workable distance
(800mm recommended) hf a

1 I
Frant

Workable distance
(1000mm recommended}

Figure3-3: Clearance Distance for Multiple Rack Frames Installedb$iSéde

Two anchor points (not rated faeismic event)

Workable distance
(1000mm recommended)

Front

N

Workable distance
(1000mm recommended)

Four anchor points (Telcordia Zone 4)

Workable distance
{1000mm recommended)

Front

L=

5 el i
Workable distance e e [P Lea
(B00mm recommended)
Rear

Workable distance
(B00mm recommended)

Workable distance
(BO0Mmm recommended)

k|

k e Rear -
s| = Cral
Workable distance
(800mm recommended) Es et o

1

U Warkable distance
32, (B0Dmm recommended)
e

Front

Workable distance
(1000mm recarmmended)

Figure3-4: Clearance Distance for Multiple Rack Frames Installedb$i8@éde and Reao-Rear

49



SAMSUNG DI GZZEET®

1.V FGSNI dzy LI O1Ay3 GKSABNRORY AN YEEGARY YERIDONIART O] 2
2. wSY20S G(KS FTNRYyOG2LWYSTEEYRAERBIHNI YISy S8t FTNRBY GKS NI Ol FNI

SFOK LI ySt FyR ftATG GKS LI ySt G2 dzyR2 GKS K221a G2 GKS

FNBSSRSR FFGASNI Iy OK2 NIhyy3a (il k€S ANA IO 10 KFNI LISy SEKaSy NB

CAdapMB CNRB Yy (i LI ySt aONBsga ove, yo

Figure3-6: Front panel hooks (QTY 4)




SAMSUNG SDI  ZESTT™®

Figure3-8: Side panel hooks (QTY 4)
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Figure3-9: Rear panel screws (QTY 8)

o N

Figure3-10: Rear panel hooks (QTY 4)
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Bottom of the Rack Frame

Figure3-11: Rack Anchoring PointQTY %

5 LF FLILX AOFo6t S O2@ A REB 0Y def2 BSIUNKS NNIdAN Y 30 @S K NRg I NB i KL
0{d/ w92 maphRMAG C[! ¢CEI2yIA !N O wa @@ NJj dB2 fiKE (2 oi@Yb® o6onn 1 3F

S| BS

Figure3-12: Holes on the sides of the rack (QTY 6)
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Figure3-13: Reattaching the Sideanels (four hooks and six screws for each panel)
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Figure3-16: Removing the earth cable
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Figure3-18: All doors and front panels removed.
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Figure3-20: Attaching aBBCUo a Rack Frame
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Figure3-22: InsertingSMPS Assembly
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Figure3-23: Attaching the SMPS Assembly
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Figure3-24: Ground Cabl€onnection to the SMPS Assembly
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Figure3-26: Battery Module Arrangement on the Eighth Shelf
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Figure3-30: Module Number of 128S
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Figure3-32: Module Number of 118




SAMSUNG DI GZZEET®

TwoType B Battery Module
TwoType ABattery Module
TwoType B BatteryModules
TwoType A Battery Module
TwoType B BatteryModules
Two Type A BatteryModules

OneTypeB BatteryModule

Module #13
Module #12
Module #11
Module #10
Module #9
Module #8

Module #

=
-

=

5

Module #1

Module #2

Module #3

Module #4

Module #5

Module #6

Figure3-34: Module Number 0f 104S

66



SAMSUNG SDI  GZEEET™

TwoType B Battery Module

TwoType ABattery Module

TwoType B BatteryModules

TwoType A Battery Module

TwoType B BatteryModules

Two Type A BatteryModules

= |
o I}
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Figure3-36: Module Number of 96S
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Figure3-41: Rack Fuse Busbar Assembly (Fuse Cover)
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Figure3-43: Fuse Busbar Left Assembly (Fuse Cover)
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Figure3-44: Fuse Busbar Right Assembly

Figure3-45: Fuse Busbar RigAssembly (Fuse Cover)
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