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Read this manual carefully before starting to install the battery system.
Keep these instructions for future reference.
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Important Safety Instructions

Important Safety Instructions

Read and follow these instructions!

The following precautions are intended to ensure your safety and prevent property damage. Before
installing this product, be sure to read all safety instructions in this document for proper installation.

Failure to comply with the instructions with this symbol may result in a serious accident,
causing death or a severe injury.

WARNING

Failure to comply with the instructions with this symbol may result in a serious accident,
causing a severe injury.

CAUTION

Failure to comply with the instructions with this symbol may result in minor or moderate
injury.

Provides information considered important but not hazard-related. The information relates
to property damage.

Important

-l PP P

Indicates valuable tips for optimal installation and operation of the product.
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General Instructions

Please be aware that a battery presents a risk of electrical shock including high short-circuit current.
Follow all safety precautions while operating the batteries.

Remove watches, rings, and other metallic accessories.

Use tools with insulated handles in order to avoid inadvertent short circuits.

Wear rubber gloves and safety boots.

Do not put tools or any metal parts on the top of the batteries.

Disconnect charging source and load before connecting or disconnecting terminals.

Use proper lifting means when moving batteries and wear all appropriate safety clothing and
equipment.

Batteries must be handled, transported and recycled or discarded in accordance with federal, state,
and local regulations. Do not dispose of the batteries in a fire because they can explode.

Do not open or mutilate the batteries.

Only authorized, trained technicians should perform annual preventive maintenance.

Only qualified personnel who are familiar with the batteries and safety precautions should perform
installation or maintenance of the battery.

Do not allow unauthorized personnel to contact the batteries.

Safety Precautions

The following precautions provide general safety guidelines that should be followed when working
with or near the Energy Storage System (ESS). Complete safety parameters and procedures are
site-specific and should be developed by the customer for the installation site.

Review and refer to all safety warnings and cautions in this manual before installation.
Build a clear, permanent, restricted access area around the system.
Only authorized, adequately trained electrical operators should be able to access the system.

The interior design of this equipment must be considered a “no-go area except for non-qualified
personnel who are familiar with the batteries and safety precautions,” depending on the location.
Consult local codes and applicable rules and regulations to determine permit requirements. If
required, mark enclosures appropriately before beginning work.

ET003221428 English 5/2018. Rev 0.4



SAMSUNG sDI I

Important Safety Instructions

Personnel and Equipment Warnings

Personnel in contact with the battery system should be aware of the following hazards:

WARNING—SHOCK HAZARD

Do not contact system connectors or terminals. Do not open the enclosure doors unless proper
lock out/tag out procedures and related trainings are followed in accordance with the local codes
and regulations.

WARNING—ARC FLASH HAZARD

There is an arc flash hazard associated with all electrical equipment. There is a serious risk of
arc flash relating to any equipment modification (e.g. opening doors). Serious injuries can occur
in arc flash incidents. Appropriate training is required in accordance with local codes and
regulations.

WARNING—FIRE HAZARD
Fire may occur under certain fault conditions.

CAUTION—PINCH POINTS

Multiple pinch-points are present in most system components. Be aware that there is a serious
risk of injury while working around and in equipment enclosures.

CAUTION—STATIC SENSITIVE

Electronic appliances can be damaged by electrostatic discharge. Proper handling procedures
are required. Be sure to wear a grounded anti-static wrist strap and to discharge static electricity
by touching a grounded surface near the equipment before touching any system components.

Ad

Dangerous Voltages

DANGER

The ESS is powered by multiple power sources. Hazardous voltages may be present in the
equipment even when it does not appear operational. Make sure that you completely
understand the cautions and warnings in this installation manual. Failure to do so may result in
serious injury or death. Follow all manufacturer-published safety procedures.

Electrical equipment can present a risk of electrical shock and can cause arc flash. The
following precautions must be observed when working on or around electrical equipment:

>

* Remove watches, jewelry, rings, and other metallic objects.
* Use tools with insulated handles.
e Safety clothing and shoes must comply with local codes and regulations.
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Lock Out/Tag Out Guidelines

DANGER

Follow all applicable lock out/tag out procedures at all times. Failure to follow proper lock out/tag
out procedures may result in serious injury or death.

With power applied to the ESS, hazardous voltages are present on some components. To
prevent accidental death or injury, do not touch any components within the enclosure unless you
are specifically directed to do so. To reduce the risk of electrical shock, make sure that all
equipment is properly grounded..”

WARNING

Enclosure doors must remain closed except when access to the enclosure interior is required. If
possible, personnel should keep a safe distance from enclosures whenever the equipment is
energized. Always comply with local, state, and national lock out/tag out guidelines when working
with or near the ESS. The lock out/tag out procedures must meet or exceed the requirements of
all guidelines presented in SAMSUNG SDI safety documentation. Before entering potentially
hazardous areas or beginning work on the ESS, complete the following tasks:

Identify and wear protective clothing and shoes.

Identify and isolate all power and stored energy sources.

Apply appropriate lock out/tag out devices. When applying lock out/tag out to the ESS, do not touch
anything within the enclosure except as specifically directed in the work procedures.

Complete the site-specific lock out/tag out procedures and safety checklist before beginning work.

General Warnings

DANGER

When energized, this equipment presents a potential hazard of electric shock, death, and
burn. Only authorized personnel who are thoroughly familiar with the equipment and
adequately trained should install, operate, or maintain this equipment.

DANGER

To avoid death, personal injury, or damage to the product, follow all safety procedures as
regulated by Environmental Health and Safety (EHS) guidelines.

DANGER

To minimize the hazards of electrical shock, death, and burns, approved grounding
practices and procedures should be strictly followed.

WARNING

To avoid personal injury and damage to equipment, personnel must adhere to the site
protocol concerning working at heights.

> P PP
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WARNING

To avoid personal injury or equipment damage caused by equipment malfunction, only
adequately trained personnel should modify any programmable machine.

WARNING

Always ensure that applicable standards and regulations are followed and only properly

certified equipment is used as a critical component of a safety system. Never assume that
a safety-critical control loop is functioning correctly.
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1. About this Manual

1. About this Manual

To make sure that you understand the proper procedures for safe operation, this section briefly
describes the purpose, audience, organization, revision history, and acronyms and abbreviations.

1.1 Purpose

The purpose of this manual is to provide information for the safe and successful installation of the
product

The instructions in this manual are based on assembly of a three-cabinet system. Other

configurations are possible and theses instructions can be reduced or expanded to accommodate
installation of those systems.

1.2 Target Audience

This installation manual is intended for system administrators and operators who install and
configure the product.

1.3 Organization

This manual is composed of the following chapters:

e Chapter 1, “About this Manual,” outlines this document.
* Chapter 2, “Installing the Product,” explains how to install the product.
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1.4 Revision History

Rev. Description ‘ Author Date
0.1 First Release 2016.12.23
Added document number
0.2 Notice on 2.8.3 Busbar Installation 2017.05.23
updated
0.3 2.7 Rack Anchoring Stage edited 2018.01.11
0.4 2.8.5 Rear-to-Rear Installation added 2018.05.01
Approved By:
Name ‘ Signature Date

Trusted Reviewers

Signature

1.5 Acronyms and Abbreviations

The following acronyms and abbreviations are used in this manual.

AED Automated External Defibrillator
BMS Battery Management System
EHS Environmental Health and Safety
ESS Energy Storage System

LOTO LOCK OUT/TAG OUT

oT Overtemperature

OVP Overvoltage Protection

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

SG Switchgear

uT Undertemperature

UVP Undervoltage Protection
UPS Uninterruptible Power Supply
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2. Installing the Product

2. Installing the Product

Because this product has a battery with more than 300V present when fully assembled, you must
follow the general safety Instructions. This system must be installed by qualified, trained workers
familiar with the required instruments. Use appropriate lifting methods when moving the batteries.

WARNING

= The power terminal cap must be left in place on the power terminal of the tray for
insulation.

= Be sure to use insulated tools (torque wrench, extension, socket, etc.).

= All the instruments must be insulated and no metal articles (e.g. watch, ring) should be
present in the installation area.

= All power switches must be turned off in advance.

» Prepare a CO; fire extinguisher, a first aid kit, and an AED (automated external
defibrillator) before installation.

CAUTION

= If available, use a mechanical lift for lifting heavy (22 kg [50 Ib.]) components. If there is
no lift, two or three workers must move items weighing more than 22 kg (50 Ib.).

*= The ambient temperature range must be 23°C +5°C during installation.
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2.1 Installation Procedure

This product must be installed by following the procedure below:

3. Rack
Installation
Stage

4. System

1. Preparation 2. Rack Anchoring N

Stage Installation Stage

Stage

Figure 2-1: Installation Procedure
* Preparation Stage

Procedure

Unpacking

Ground Wire and Tools
Recommended Tools/Instruments
Appearance Inspection

* Rack Anchoring Stage

=  Transport the rack frame to the installation location after unpacking
= Arrange the rack frame after checking the positions of holes in the frame and anchoring points
= Perform the anchoring and ground connections

* Rack Installation Stage

Transport the battery modules to the installation location

Place the battery modules in the rack frame

Insert the Switchgear Assembly in the rack frame

Insert the SMPS Assembly in the rack frame

After all subassemblies are inserted in the rack frame, attach the subassembilies to the rack frame
Connect the busbars

Connect the signal cables from switchgear to module, and module to module

Connect the signal cables from switchgear to switchgear

e System Installation Stage

Connect the SMPS Assembly

Perform installation checks

Prepare the items for BMS configuration
Configure the BMS EEPROM settings

Estimated time for each step is listed in Table 2-1.
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Table 2-1: Estimated time for installation

Estimated Time Aggregated Time

(HH:MM) (HH:MM)

Unpacking 00:30 00:30
Inspection 01:00 01:30
Rack Anchoring 04:00 05:30
Battery Module 00:20 05:50

Switchgear Assembly 00:10 06:00

SMPS Assembly 00:10 06:10

Busbar 01:00 07:10

. Signal Cables 00:20 07:30

4 Rack Installation

Power and Control Cables 00:20 07:50

Rack Fuse Installation 00:30 08:20

AC Input Installation 00:20 08:40

Cable Installation 00:10 08:50

BMS Configuration 00:10 09:00
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2.2 Preparation Stage—Procedure

For the preparation stage, perform the following steps:
1. Create the installation plan and check the equipment and instruments for installation.
Check the arrival schedule of the parts required.

Unpack the equipment.

p wN

Inspect the equipment.

WARNING

= Do not wear watches, rings, jewelry, or any other metal objects.
= Wear electrically insulated gloves and safety shoes.

CAUTION

= Store the product in a dust-free place with the moisture level of below 60% and the
temperature level of 23°C +5°C.

= Keep components out of direct sunlight.
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2.3 Preparation Stage—Unpacking

Check the following parts during unpacking.

Table 2-2: Parts for 128S 3P Rack

Part Amount

No. (Unit: EA) REMENLS

1 RACK FRAME 3

2 MODULE A Type 24 ELPM182-00001

3 MODULE B Type 24 ELPM182-00002

4 | SWITCHGEAR 3

> (S\’/\'\/Al?ﬁ g?(iill\iﬂl\?ngMS ASSEMBLY 3 For Rack #1, #2 and #3

6 SIDE COVER_HALF 2

7 BUSBAR_BUSBAR M TO SG 6 Connect Module and SWITCH GEAR

8 BUS-BAR MAIN 42 High Current Connection for Modules

9 RACKFUSE BUSBAR_R_128S 3 Connect Module between #8 and #9

10 | RACKFUSE BUSBAR_L 128S 3 Connect Module between #8 and #9

11 | FUSE 3 Connect Module between #8 and #9

12 | FUSE COVER 3 -

13 \éVI-IITEELDII\'?gSY RACK  TO  MODULE 3 Connect Module and SWITCH GEAR

14 | WIRE ASSY MODULE TO MODULE #1 42 Signal Connection for Modules

15 | WIREASSY RACK TO RACK #2 2 Connect Rack between #1, #2 and #3

16 | WIREASSY RACK TO RACK_2500 Optional Rear to rear installation cable(2.5m)
Connect the Rack BMS CAN B to System

17 | WIRE ASSY RACK TO SYSTEM 1 BMS CAN A connector in the SMPS
ASSEMBLY

18 | WIRE ASSY RACK TO SMPS 6 DC IN Cable

19 | WIRE ASSY MODULE TO MODULE #2 3 i;g”a' Connect Module between #8 and

20 | WIRE ASSY EARTH 6
Mounting SG, SMPS, WIRE ASSY EARTH

21 | SCREW M5 X 10 38 and SIDE COVER_HALF to RACK
FRAME

22 | SCREW M8 X 16 96 Mounting BUSBAR to MODULE

23 | SCREW M12 X 25 12 Mounting BUSBAR to SWITCH GEAR

24 | SCREW M12 X 16 6 Mounting BUSBAR to FUSE

25 | SCREW M10 X 25 8 Mounting Rack Frame to Rack Frame

26 | NUT M10 8 Mounting Rack Frame to Rack Frame

27 | M10 FLAT WASHER 8 Mounting Rack Frame to Rack Frame

8 ET003221428 English 5/2018. Rev 0.4



SAMSUNG sDI  EET™

2. Installing the Product

2.4 Preparation Stage—Ground Wire and Tools

Ground wires for the racks must be provided by the installer. Customer-supplied ground wires must
adhere to the specifications below.

2.4.1 Ground Wires

Use ground wire that is 70 sq mm. The ground wire specifications are:

Table 2-3: Ground Wire Specification®
Wire No. ‘ Terminal Type
70sq or more thick one M12 2 Hole Ring Terminal

2.4.2 Ground Wire Fasteners

Specifications for the ground wire fastening screws are:

Table 2-4: Ground Wire Fastener Specification’
Size Hardness ‘ Thread Pitch Material

M12-30L 70 (Rockwell) 1.25 mm (0.05 in) SS304

2.4.3 Rack Fasteners (Anchors)

Specifications for the rack fastener screws for anchoring the rack frame to the floor are:

Table 2-5: Rack Fastener Specification®

Hardness Thread Pitch Material

M16-L

(BOTTOM Anchor) 70 (Rockwell) 2.0 mm (0.08 in) SS304

2.4.4 Multiple Rack Fasteners

Specifications for the rack fastener screws for installing multiple rack frames side-by-side are:

Table 2-6: Rack Fastener Specification (Side / Rear)
Size Hardness ‘ Thread Pitch Material
M10-30L (Side) 70 (Rockwell) 1.5 mm (0.06 in) SS304

* Not provided. Must be procured by the installer or customer
2 Not provided. Must be procured by the installer or customer
®  Not provided. Must be procured by the installer or customer

ET003221428 English 5/2018. Rev 0.4 9



SAMSUNG SDI  @ZISET™

2. Installing the Product

2.5 Preparation Stage—Recommended Tools/Instruments

Installers must provide these tools for installing the battery:

Table 2-7: Recommended Tools and Instruments
No. Items ‘ Usage Appearance

Power Screwdriver/Drill To fasten switchgear and SMPS

1 Max t - 26NM/270 kaf assemblies to the rack frames
(Max torque: 26Nm/270 kgf/cm) (5.1-6.1NM/50-60 kgficm)

2 Torque Limiter For use with torque wrench

To fasten switchgear and SMPS

3 Phillips Screwdriver or Bit assemblies to the rack frames
(M5 Tip)
4 Box Cutter Opening boxes

Moving rack frames and pallets

5 Forklift containing modules and switchgear

Installing a high-current cable

6 Insulated Torque Wrench (10~50 N.m / 100 ~ 500 kgf.cm)

7 Insulated Sockets Installing power cables and busbars
(13 mm, 17mm and 19mm) gp

8 Insulated Extension for Socket Installing a power cable
7\
{7 \
Rl )i )
9 Inclinometer/Level Installing a rack frame \ =/
N
"T:/ ‘\*’7,
( N—Y |
>4 N\
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No. Items ‘ Usage Appearance

Measure battery module’s voltage

10 Battery Tester and internal impedance

ET003221428 English 5/2018. Rev 0.4 11
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2. Installing the Product

2.6 Preparation Stage—Visual Inspection

During visual inspection, the inspector should check for:

o

Missing
Cage
Nut

p Missing
Guide
Rail

Guide
K Rail

A ANANAN AN AN N RN

n

Incorrect

Position

Figure 2-2: Faulty Cases

CAUTION

= |f any defects are found during the inspection, contact the SAMSUNG SDI customer
service department.

2.6.1 Inspecting the Rack Frame

After transporting the rack frame to the installation location, check for:
Structural damage

Paint peeling
Damaged or protruding screws.

After completion, install or package the rack for protection during storage.

12
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2. Installing the Product

2.6.2 Visual Inspection of the Modules

After transporting the modules to the installation location, check for:

* Physical damage to the exterior
* Damaged or protruding screws
* Proper voltage and internal impedance of the battery modules using the battery tester.

Table 2-8: Module Voltage and Internal Impedance

No. Iltems Value ‘
Voltage Check 28.712 ~ 29.104V
2 Internal Impedance Check 3.0~4.3mQ

After completion, install the battery module in the previously installed rack or return the battery
module to its original packing for protection during storage.

2.6.3 Inspecting the Switchgear

After transporting the Switchgear to its installation location, check for:

* Physical damage
e Paint peeling
* Damaged or protruding screws.

After completion, install the switchgear in the previously installed rack or return the switchgear to its
original packing for protection during storage.

2.6.4 Inspecting the SMPS assembly

After transporting the SMPS Assembly to its installation location, check for:

* Physical damage
* Paint peeling
* Damaged or protruding screws.

After completion, install the SMPS in the previously installed rack or return the SMPS to its original
packing for protection during storage.

ET003221428 English 5/2018. Rev 0.4 13
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2. Installing the Product

2.7 Rack Anchoring Stage

Install the rack frame on a flat, level surface.

P To attach the rack and perform the related works

CAUTION

= Use a proper transportation method considering the weight of the rack frame.

= Ensure that the safety of the working place is maintained.

= When using a forklift, lift the rack frame from the front.

= When a forklift cannot be used, use a mechanical lift or move it by hand with three or
more people.

= Use lock washers to prevent bolts from loosening.

= Use an inclinometeror carpenter’s level to ensure that the rack frame is plumb.

= Failure to anchor the rack frame on a flat and level surface may distort the rack frame
after installing the racks side-by-side.

= Frame distortion may make the rack doors difficult or impossible to open.

In order to anchor the racks in all four points, racks are recommended to be placed according to the
clearance distances listed in the figures below. In seismically active areas, all four anchor points of the
rack must be installed.

To reduce the product footprint, the racks can be installed side-by-side and rear-to-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 of the installed area is recommended for racks installed with no side and
rear clearance. Front side of the rack must be cleared for installation, maintenance, service access, and
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 falling into the battery rack frame.

Table 2-9: Rack Clearance Distances

Configuration Anchor points per rack Clearance Distance (mm)
Side (end) Side (adjacent) Rear Front

Single Rack 2 (Front) 0 n/a 0 1000

not rated for seismic event

4 (All) — Telcordia Zone 3 workable n/a workable 1000
Multiple Racks 2 (Front) 0 0 0 1000
(Side-to-Side) not rated for seismic event

4 (All) — Telcordia Zone 3 workable 0 workable 1000
Multiple Racks 2 (Front) 0 0 0 1000
(Side-to-Side and not rated for seismic event
Rear-to-Rear) -

4 (All) — Telcordia Zone 3 workable 0 workable 1000

14 ET003221428 English 5/2018. Rev 0.4
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Two anchor points (not rated for seismic event)

1000 mm

Four anchor points (Telcordia Zone 3)

workable

P

workable

workable

Front

1000 mm

Two anchor points (not rated for seismic event)

Figure 2-3: Clearance Distance for Single Rack Frame

1000 mm

Four anchor points (Telcordia Zone 3)

workable
Rear
&
I
workable 0 B B e workable
Front
1000 mm

Figure 2-4: Clearance Distance for Multiple Rack Frames

ET003221428 English 5/2018. Rev 0.4
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Two anchor points (not rated for seismic event) Four anchor points (Telcordia Zone 3)
1000 mm
1000 mm
Front
Front R i —
e =110
LAl | Al | AR
- Rear
I Il |
0l 00 Rear 0 0
% 5] Rear % sl workable
I Il | i
s se Rear
O] =le) =
e e e s e e v | 0 il rw q
e —e= : workable _” “__ N “__ _" “__ workable
Front i-ﬁ L2 ""'L{f” i H"" ==k
Front
1000 mm
1000 mm

Figure 2-5: Clearance Distance for Multiple Rack Frames Installed Rear-to-Rear

1. After unpacking the rack frame, transport it to its installation location.
2. Arrange the rack frame after verifying that the holes in the frame and anchoring points are aligned.
3. Remove the side panels and rear panel from the rack frame.

4. Connect four anchoring points on the bottom of the rack.

= Anchor the frame with M16 bolts and nuts.
= The fastening torque should be 140Nm / 1,425kgf cm.
= Check the rack and other parts for distortion caused by unpacking.

SRR O /
- \.
|| — \
() [ de— /)
rd

-
1

TR
/ T
/1

Bottom of Rack

Figure 2-6: Rack Anchoring Points (4 EA)
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2. Installing the Product

5. Connect the racks, using M10 hardware through holes in the sides (“SCREW M10 X 25,” “M10 FLAT WASHER”
and “NUT M10”). Torque the bolts to 30Nm (300kgf cm)..

NN

"'hS. R

Figure 2-7: Holes on the sides of the rack

6. Anchor the rack horizontally by using an inclinometer/level.

7. After all the rack frames are anchored, assemble the side covers “SIDE COVER_HALF” of the outermost rack
frames. M5 Screws “SCREW M5 X 10” are used to assemble the side covers. Four screws are needed for each
side cover. Fasten the screws using torque of 5.1-6.1 N-m (50-60 kgf-cm).

Figure 2-8: Assembling Side Covers

ET003221428 English 5/2018. Rev 0.4 17
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2. Installing the Product

8. Assemble the rear covers to the rack frames. M5 Screws “SCREW M5 X 10” are used to assemble the rear covers.
Four screws are needed for each rear cover. Fasten the screws using torque of 5.1-6.1 N-m (50-60 kgf-cm).

w
Uiy
e

8
1y
I

)
; : = 7
O,I\nf / { ) P b

y 5y
VTN T

0y

il

NN \ G\

s

Figure 2-9: Assembling Rear Covers
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2. Installing the Product

2.8 Rack Installation Stage

Arc Flash and Shock Hazard
Insulated tools are required for any work on this energized equipment.

Sharp Edges
Wear gloves and other protective gear to prevent injury.

Pinch Point
Use caution when working in the enclosure to prevent injury.

CAUTION

Heavy Object
Can cause muscle strain or back injury.

Use lifting aids and proper lifting techniques when moving trays, batteries and other heavy
objects.

> PP P
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2. Installing the Product

2.8.1 Battery Module Installation

. Transport battery modules to the installation location.

2. Measure the modules’ voltage and internal impedance. All modules in one rack frame must be near the same state
of charge. The batteries must have an output within 300mV of each other and internal impedance difference of
1.3mQ. Refer to Table 2-8: Module Voltage and Internal Impedance.

3. Place the battery modules on the rack frame.

Important
= Samsung recommends installing Battery Modules in the upper shelves first and
proceeding to the bottom.
(Two Type B battery modules are inserted in the ninth shelf from the bottom.)
= Sixteen battery modules can be inserted into a rack frame as shown in Figure 2-12.
Two Type B Battery )
Modules i
(2% 14
1Al
sz
a7
=~
S S
||
(e
=SS
Figure 2-10: Insertion of Modules on the Ninth Shelf from the Bottom
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Two Type B Battery
Modules

Modules

10,
1N

i

TE TR

Figure 2-11: Battery Module Arrangement on Eighth and Ninth Shelves

Two Type B Battery Modules

Two Type A Battery Modules

Two Type B Battery Modules

Two Type A Battery Modules

Two Type B Battery Modules

Two Type A Battery Modules

Two Type B Battery Modules

Two Type A Battery Modules

Figure 2-12: Battery Module Arrangement
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2. Installing the Product

Module #16 Module #1
Module #15 Module #2
Module #14 Module #3
Module #13 Module #4
Module #12 Module #5
Module #11 Y £ Module #6
Vodule #10 || jm;% [ﬁ"g; | Module #7
Module #9 ’ Lal 1. | g__;g]" I; Module #8
1r

Figure 2-13 : Module Number

Important

= Samsung recommends installing modules from top to bottom.
= The last slot is empty as seen in Figure 2-14.

‘\\\4\&\\‘ /

u

A\ NN

Figure 2-14: Insertion of modules on 1* shelf
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2.8.2 Switchgear and SMPS Assembly Installation

Important

= Attach each Switchgear to its rack frame with four M5 x 10L screws. (Torque: 5.1-6.1
Nm [50-60 kgf cm])

= Verify that the torque setting is correct.

1. Insert the Switchgear Assembly through the front of the rack as shown in Figure 2-15: Inserting Switchgear

EAS AN

E

Figure 2-15: Inserting Switchgear

2. After all Switchgear Assemblies are inserted in the rack frames, attach each to the rack frame with four M5 x 10L
bolts. (Torque: 5.1-6.1 Nm [50-60 kgf cm])

- = E -

- Dﬁﬂ " I EF’
el 5
Jo, @l o o|5] -

(=3 =]

@

[T D®
TN

Figure 2-16: Attaching a Switchgear Assembly to a Rack Frame

3. After all Switchgear Assemblies are inserted into the rack frame, connect the ground cable.

ET003221428 English 5/2018. Rev 0.4 23



24

SAMSUNG DI GZIEET™

2. Installing the Product

Connect a ground cable between the Switchgear Assembly and the Rack Frame

(SCREW M5 x 10L). (Torque: 5.1-6.1 Nm [50-60 kgf-cm])
Verify that the torque setting is correct.

-2 &

e

L

| 'J@EI
g8 ,8.8)

Figure 2-17: Ground Cable Connection to the Switchgear Assembly
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2. Installing the Product

4. Insert SMPS Assembly into the rack frames designated for SMPS Assembly as shown in Figure 2-18: Inserting
SMPS Assembly

Important

= Attach the inserted SMPS Assemblies to the rack frames by fastening each with four
M5 x 10Lscrews

= (Torque: 5.1-6.1 Nm [50-60 kgf cm])
= \Verify that the torque setting is correct.

5. Slide the SMPS Assembly into the rack frame on the shelf designated for the Switchgear Assembly as shown
below.

Figure 2-18: Inserting SMPS Assembly

6. After all SMPS Assemblies are inserted into the rack frames, attach them to the Switchgear with screws (Torque:
5.1-6.1 Nm [50-60 kgf cm])

I ereEn

Figure 2-19: Attaching the SMPS Assembly
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2. Installing the Product

7. After all SMPS Assemblies are attached to the rack frames, connect the ground cables.

= Connect a ground cable between the SMPS Assembly and the Rack Frame with an M5
x 10L screw. (Torque: 5.1-6.1 Nm [50-60 kgf cm])

= Verify that the torque setting is correct.

Figure 2-20: Ground cable connection to the SMPS Assembly
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2. Installing the Product

2.8.3 Busbar Installation

Connect the power busbars between modules

Verify with a voltmeter that no power is present on the
system. Use lock out/tag out procedures to secure the
UPS and batteries.

CAUTION

= Please follow the instructions to protect the module BMS against damage.
= Important: DO NOT deviate from the sequence of steps below.

= The system’s voltage will increase proportionally as battery modules are connected.
Exercise extreme caution prevent the terminals from contacting anything except their
intended mounting points.

= Terminals and their connected wires have either positive or negative polarity (Positive:
B+, P+; Negative: B-, P-). The polarity of a terminal or a wire connected to the terminal
is on the front of each module and switchgear. Exercise extreme caution to prevent the
terminals and/or wires with opposite polarity from contacting with each other.

= |tis recommended not to touch the battery positive(+) or negative(-) terminal for the
batteries with rack frame. There is no evidence of dielectric breakdown because of
electrical isolation between the battery positive (+) or negative (-) terminals and rack
frame. However, it is recommended not to touch them for safety because It is possible
to touch between battery positive (+) and negative (-) through the rack frame.

= Connect the power busbar with an M8 screw for battery module terminals

= When tightening the screws, make sure they are at a straight angle from the
battery module terminals to avoid damage to the nuts inside.

= First, assemble the screws using a Phillips-head tip screwdriver using fastening torque
of less than 5.1 Nm (50 kgf/cm).

= Then, use an insulated torque wrench extension with a 13 mm socket. Use fastening
torque of 8.16-11.94 Nm (80-117 kgf/cm).

= Connect the power bus-bar with an M12 screw for switchgear terminals

= When tightening the screws, make sure they are at a straight angle from the
switchgear terminals to avoid damage to the nuts inside.

= The fastening torque should be 30 Nm (300 kgf-cm)
= Use an insulated torque wrench extension with a 19 mm socket.

Important

= The power terminals, such as “B+,” “B-,” “P+,” and “P-,” of the module and Switchgear
are covered with the power terminal cover to guard against a short circuit.

= At each step in this process, you must remaove the cover prior to connecting a power
busbar and reattach the cover immediately after connecting the power busbars.
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1. Remove all battery module front covers and switchgear B+, B- covers.

= 'a‘ ",
/IS R iy fe
k\/{ ;,;”_J

)

Figure 2-21: Removing the Front Covers

2. Connect Switchgear B- and Module #1 B- using “BUSBAR_BUSBAR M TO SG”. Switchgear B- terminal is
connected using M12 screw and Module #1 B- terminal is connected using M8 screw.
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Figure 2-22: Connect Switchgear B- and Module #1 B-
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3. Connect Module #1 B+ and Module #2 B- using “BUS-BAR MAIN". Connect using M8 screw.
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Figure 2-23: Connect Module #1 B+ and Module #2 B-.

4. Connect Module #2 B+ and Module #3 B- using “BUS-BAR MAIN". Connect using M8 screw.
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Figure 2-24: Connect Module #2 B+ and Module #3 B-.
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5. Connect Module #3 B+ and Module #4 B- using “BUS-BAR MAIN". Connect using M8 screw.
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Figure 2-25: Connect Module #3 B+ and Module #4 B-.

6. Connect Module #4 B+ and Module #5 B- using “BUS-BAR MAIN". Connect using M8 screw.
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Figure 2-26: Connect Module #4 B+ and Module #5 B-.
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7. Connect Module #5 B+ and Module #6 B- using “BUS-BAR MAIN". Connect using M8 screw.

Figure 2-27: Connect Module #5 B+ and Module #6 B-.

using “BUS-BAR MAIN". Connect using M8 screw.

8. Connect Module #6 B+ and Module #7 B
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Figure 2-28: Connect Module #6 B+ and Module #7 B-
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9. Connect Module #7 B+ and Module #8 B- using “BUS-BAR MAIN". Connect using M8 screw.

Figure 2-29: Connect Module #7 B+ and Module #8 B-

10. Connect Module #9 B+ and Module #10 B- using “BUS-BAR MAIN”. Connect using M8 screw.
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Figure 2-30: Connect Module #9 B+ and Module #10 B-.
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11. Connect Module #10 B+ and Module #11 B- using “BUS-BAR MAIN”. Connect using M8 screw.

Figure 2-31: Connect Module #10 B+ and Module #11 B-.

12. Connect Module #11 B+ and Module #12 B- using “BUS-BAR MAIN”. Connect using M8 screw.
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Figure 2-32: Connect Module #11 B+ and Module #12 B-.
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13. Connect Module #12 B+ and Module #13 B- using “BUS-BAR MAIN". Connect using M8 screw.
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Figure 2-33: Connect Module #12 B+ and Module #13 B-.

14. Connect Module #13 B+ and Module #14 B- using “BUS-BAR MAIN". Connect using M8 screw.
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Figure 2-34: Connect Module #13 B+ and Module #14 B-.
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15. Connect Module #14 B+ and Module #15 B- using “BUS-BAR MAIN". Connect using M8 screw.
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Figure 2-35: Connect Module #14 B+ and Module #15 B-.

16. Connect Module #15 B+ and Module #16 B- using “BUS-BAR MAIN". Connect using M8 screw.
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Figure 2-36: Connect Module #15 B+ and Module #16 B-.
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17.Connect Switchgear B+ and Module #16 B+ using “BUSBAR_BUSBAR M TO SG”. Switchgear B+ terminal is
connected using M12 screw and Module #16 B+ terminal is connected using M8 screw.

Figure 2-37: Connect Switchgear B+ and Module #16 B+

18. Reassemble the Front Cover of Modules and Switchgear B+, B- terminals.
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Figure 2-38: Reassemble the Front Cover.
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2.8.4 Module and Switchgear Signal Cable Connection

Connect the signal cables for Switchgear and Module BMS’s for each Module.

= Please use the proper signal cables as specified by the part numbers below.

WARNING

Rack BMS / Module BMS Damage

Do not insert both ends of the signal cable WIRE ASSY MODULE TO MODULE #1 or
WIRE ASSY MODULE TO MODULE #2 into the same Battery Module.

1. Connect the signal cable “WIRE ASSY RACK TO MODULE SHIELDING” between the switchgear
“MODULE” connector and Module #1 “OUT” connector. Pass the cable through the opening above
Module #1.

Figure 2-39: Rack BMS to Module #1 OUT Signal Cable
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N
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Figure 2-40: Opening for Cable Installation

2. Connect the signal cable “WIRE ASSY MODULE TO MODULE #1" from Module #1 “IN” to Module
#2 “OUT".
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Figure 2-41: Module #1 to Module #2 Signal Cabling
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3. Connect the signal cable “WIRE ASSY MODULE TO MODULE #1" from Module #2 “IN” to Module
#3 “OUT".

Figure 2-42: Module #2 to Module #3 Signal Cabling

4. Connect the signal cable “WIRE ASSY MODULE TO MODULE #1" from Module #3 “IN” to Module
#4 “OUT".
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Figure 2-43: Module #3 to Module #4 Signal Cabling
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5. Connect the signal cable “WIRE ASSY MODULE TO MODULE #1" from Module #4 “IN” to Module
#5 “OUT".
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Figure 2-44: Module #4 to Module #5 Signal Cabling

6. Connect the signal cable “WIRE ASSY MODULE TO MODULE #1" from Module #5 “IN” to Module
#6“OUT".
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Figure 2-45: Module #5 to Module #6 Signal Cabling
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7. Connect the signal cable “WIRE ASSY MODULE TO MODULE #1" from Module #6 “IN” to Module
#7 “OUT".

T
/i f/4
/
b= s
) £5) , AR < ?"_4
I SNINININIVN [N j
/o) 4 m [] §
E \ TN N N3 N N .)

R
4
W

Figure 2-46: Module #6 to Module #7 Signal Cabling

Signal cables connecting Module #7 to #8, #8 to #9 and #9 to #10 will be installed in 2.8.9 Rack
Fuse and Additional Module Signal Cable Connection.

8. Connect the signal cable “WIRE ASSY MODULE TO MODULE #1" from Module #10 “IN” to
Module #11 “OUT".

Figure 2-47: Module #10 to Module #11 Signal Cabling
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9. Connect the signal cable “WIRE ASSY MODULE TO MODULE #1" from Module #11 “IN” to
Module #12 “OUT".
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Figure 2-48: Module #11 to Module #12 Signal Cabling

10. Connect the signal cable “WIRE ASSY MODULE TO MODULE #1" from Module #12 “IN” to
Module #13 “OUT".

Figure 2-49: Module #12 to Module #13 Signal Cabling
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11. Connect the signal cable “WIRE ASSY MODULE TO MODULE #1" from Module #13 “IN” to
Module #14 “OUT".

A,rf_/v

a N‘\ﬁ@\,

Figure 2-50: Module #13 to Module #14 Signal Cabling

12. Connect the signal cable “WIRE ASSY MODULE TO MODULE #1" from Module #14 “IN” to
Module #15 “OUT".

ey

_,%%%

Figure 2-51: Module #14 to Module #15 Signal Cabling
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13. Connect the signal cable “WIRE ASSY MODULE TO MODULE #1" from Module #15 “IN” to
Module #16 “OUT".

Figure 2-52: Module #15 to Module #16 Signal Cabling
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14. For multiple rack system, connect the signal cables “WIRE ASSY RACK TO RACK #2” between each
rack’s switchgear. Push the circular Hole part to pass the cable through a circular hole in the side of the rack
frame and through the opening above Module #1 and Module #16

= See the examples for correct signal cable wire connection for both left and right Rack
alignments.

Important

To connect the signal cables between Switchgear Assemblies:

= Connect the signal cable from the left port of Switchgear #1 CAN to the right port of
Switchgear #2 CAN.

= Repeat for the remaining Switchgear Assemblies.
= Slide the switch to the “ON” position for the last Switchgear.

ANIIANANANAN

N
N

\

N

Figure 2-53: Pushed Hole Examples of Left Alignment of Switchgears
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Signal Cabling Examples of Left Alignment of Trays
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Figure 2-54: Signal Cabling Examples of Left Alignment of Switchgears

@

Figure 2-55: Openings for Cable
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15. Turn the termination resistor switch on for the last Switchgear in the CANbus loop.

Figure 2-56: Termination Resistor Setting for Last Switchgear

= Factory-provided cables are adequate for systems with Rack Frames bolted together.
Different configurations may require cable modification.
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2.8.5 Switchgear Signal Cable Connection for Rear-to-Rear Installation

For multiple rear-to-rear rack installation, connect the longer signal cable “WIRE ASSY RACK TO
RACK _2500” between the switchgears that are connected from front to rear.

= Please use the 2.5m rack to rack signal cable as specified by the part numbers below.

Front
° — . [o]o — » e+ [ofo . ES— [
T_1 @ I—TT_" (@'J?TT_1 @ 'J—T
I () —_— (Ul [
f % . E% E Rack to rack
ear ] =
i ® M ® M ® I 2.5m cable
oo e [ o v [l e e |
s olel 0ok g

Front

Figure 2-57: Signal Cabling Example — Rear-to-rear connection on the right side

Front
° |o]o |ofo |§
g g i g I
] (i (i i
ol ooy Rear [o]e [
Rack to rack 25 B8 - B3] =
] ear | .
2.5m cable I ® M ® M ® I
et Ol e e ] e e |
o + olo| ofe| 5= v o
Front

Figure 2-58: Signal Cabling Example — Rear-to-rear connection on the left side
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2.8.6 SMPS Assembly and Switchgear Power Cable Connection

Connect Switchgear DC power cables.

DG OUT DC OUT

Figure 2-59: DC Power Cables from SMPS Assembly Type A to Switchgear
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2.8.7 SMPS Assembly and Switchgear Signal Cable Connection

The following steps are only for the SMPS Assembly that is used as the System BMS.

1. Connect signal cable from SMPS Assembly to Switchgear “WIRE ASSY RACK TO SYSTEM”

®

Figure 2-60: CAN Signal Cable Connection from SMPS Assembly to Switchgear

1. Connect SMPS Assembly TCP/IP Cable*

TCRIIP

@ o
L 2 13 Pe

o ®°

Figure 2-61: TCP/IP Cable Connection to SMPS Assembly

* Not factory-provided. Must be provided by the installer or customer
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2. Connect SMPS Assembly Dry Contact Cable®

I

Hi
@
H

. DRY CONTACT = .
o , O (@)
o — =\ ‘ E 5
© ) : @D @ o
O E'ﬁl @I"I L 3 L L2 L3 PE L L2 L3 PE o
L o O )

Figure 2-62: Dry Contact Cable Connection to SMPS Assembly

3. Connect Switchgear MCCB Cable®

© EhIISERE

o o

Figure 2-63: MCCB Extra Auxiliary Connection

° Not factory-provided. Must be provided by the installer or customer
® Not factory-provided. Must be provided by the installer or customer
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2.8.8 SMPS Assembly AC Input Connection

1. Remove the protective covers of the AC input terminals

Figure 2-64: AC Input Terminals

2. Connect each AC inputs in the SMPS Assembly. Make sure the AC cables are not energized.’

j ®  ERLLiHEH
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° ©
B L e
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Figure 2-65: AC Input Terminals with Cables Attached

7 AC Cables are not factory-provided. They must be provided by the installer or customer.
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3. Reattach the protective covers to the AC input.

Figure 2-66: AC Input Terminals Protective Covers
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2.8.9 Rack Fuse and Additional Module Signal Cable Connection

Rack fuse cover must be installed to the fuse to prevent the exposure of live electrical
parts.

1. Remove battery module front covers for module #8 and module #9.

Figure 2-67: Remove Module #8 and Module #9 Front Cover

2. Assemble the Rack fuse Bus-bar assembly. Rack fuse bus-bar assembly is comprised of one “RACKFUSE
BUSBAR_R_128S”, one “RACKFUSE BUSBAR_L_128S", two “SCREW M12 X 16” and one “FUSE”.

Rack Fuse Bus Bar Assembly is assembled at the site of installation.
M12 X 16L screws are used to assemble the bus bars and fuse.
The fastening torque should be 30 N-m/300 kgf-cm.

©

4— RACK FUSE BUSBAR_L_128S

RACK FUSE BUSBAR_R_1288 ——»-

SCREW M12 X 16

SCREW M12 X 16

FUSE

Figure 2-68: Rack Fuse Bus-bar Assembly.
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3. Assembly Rack Fuse Cover “FUSE COVER”

Figure 2-69: Rack Fuse Cover
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Figure 2-70: Rack Fuse Cover (Fully Assembled Front View)
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4. Assemble Module #8 and Module #9 Front Cover

Figure 2-71: Assemble Module #8 and Module #9 Front Cover

5. Connect the signal cable “WIRE ASSY MODULE TO MODULE #1" from Module #7 “IN” to Module #8 “OUT".
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72: Module #7 to Module #8 Signal Cabling

Figure 2-

ET003221428 English 5/2018. Rev 0.4
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6. Connect the signal cable “WIRE ASSY MODULE TO MODULE #2" from Module #8 “IN” to Module #9 “OUT".

£

SAN): 2

P9 S ANy
0N Ir
= Hol ¢
T/

Figure 2-73: Module #8 to Module #9 Signal Cabling (WIRE ASSY MODULE TO MODULE #2)

7. Connect the signal cable “WIRE ASSY MODULE TO MODULE #1" from Module #9 “IN” to Module #10 “OUT".

o,

Figure 2-74: Module #9 to Module #10 Signal Cabling
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2.8.10 DC Link Cable Connection

1. Connect the ground cables.

Figure 2-75: Grounding Points (2 EA)

Ground connections are provided on the bottom and on the top of the rack. Either may be used for grounding.

= Connect the rack ground wire with an M12 screw. Rack ground screws are not factory-
provided and must be provided by the installer or customer.

» The fastening torque should be 30Nm (300kgf-cm).

Ground Cable
(70sq or More)

Figure 2-76: Connection of Ground Cable for Multiple Rack Frames
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2. Connect the DC link high current cables from the UPS.

CAUTION

= Make sure that the high current cables are LOTO’ed before this step.

= In this step, the battery and UPS are isolated by the switchgear because the circuit
breaker in the switchgear is opened.

= Connect the high current cables using an M12 screw.
= The fastening torque should be 30 N-m/300 kgf-cm.

Figure 2-77: Connecting the DC Link High Current Cables

After installation is completed, check the following:
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Bolt fastening condition

Screw fastening torque by sampling
High voltage cable connection
Module connections

Switchgear connections

60
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2.8.11AC Input Commissioning

When the installation of the battery system is completed, SMPS Assembly’s AC inputs must be powered
to turn the BMS on.

2.8.12 Switching On MCCB
After powering the battery system’s SMPS Assembly and Switchgear on, check the indicator LED to

check if the system is in normal status. Refer to the “Product Specification” and “Operations and
Maintenance Manual” for information on the indicator LED.

CAUTION

= Follow the instruction and guidelines for the UPS on connecting the battery to the UPS
before switching the MCCB on.

MCCB in the Switchgear will be in “TRIP” position during installation.
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Figure 2-78: MCCB Handle in Trip Position

Shift the handle of the MCCB to “OFF”
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Figure 2-79: MCCB Handle in Off Position

Then Shift the handle to “ON” to connect the battery system to the UPS DC link.
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Figure 2-80: MCCB Handle in On Position
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2.8.13 BMS Configuration

= |tis recommended that the configuration of the Rack BMS and System BMS be done
by experienced service personnel. Incorrect configuration of the Rack BMS and System
BMS will cause communication failure.

Prepare the following items and configure the Rack BMS and System BMS.

Table 2-10: Required Items for BMS Configuration
No. Iltems Appearance Comments

J21SF-06V-KX-L (6 pin) and D-SUB female
(9 pin)

Connect between Rack BMS and
USB-to-CAN device.

Must be made by customer or installer as
described below

(Table 2-11: Rack BMS ID Writing Cable Pin
Map)

RJ45 (8 pin) and D-SUB female (9 pin)

//§ Cae b sy e ad

1 Rack BMS ID Writer Cable

System BMS Configuration ({ )
2 ¥s 'gurati Must be made by customer or installer as
Cable ;
= B described below

!—@ (Table 2-12: System BMS Configuration
Cable Pin Map)

RJ45 (8 pin) and RJ45 (8 pin)
Must be made by customer or installer as
3 Ethernet Cable described below
o (Table 2-13: System BMS Communication
Cable Pin Map)

Must be sourced by customer or installer.
Driver must be installed on the computer.

4 IXXAT USB-to-CAN V2

Must be sourced by customer or installer.
Service pack: SP1
Minimum hardware requirements
* 1 GHz of faster 32-bit processor
— * 1 GB RAM (32-bit) or 2 GB RAM (64-
[ — bit)
* 16 GB available hard disk (32-bit) or 20
GB (64-bit)

Notebook PC

5 Windows 7 SP1 (English)
recommended
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= The Rack BMS ID writing cable, System BMS configuration cable and Ethernet Cable
must be made by the customer or installer according to the following PIN map.

CAN Low

CAN Ground

B |omd
A UDT
CAN High 321

Figure 2-81: Rack BMS ID Writing Cable Pin Map

Table 2-11: Rack BMS ID Writing Cable Pin Map
Connection A Connection B

Connector
- 1A GND Ground
CAN Low 2A -
CAN Ground 3A -
- 1B CAN High
- J21SF-06V-KX-L 2B CAN Low
- 3B -
CAN High

D-SUB (Female)

OO | N[O W[IN|[F

64 ET003221428 English 5/2018. Rev 0.4



SAMSUNG sDI  EET™

2. Installing the Product

CAN Low
CAN Ground

Oon

1321

O~

CAN High
Figure 2-82: System BMS Configuration Cable Pin Map

Table 2-12: System BMS Configuration Cable Pin Map

Connection A Connection B
Connector Pin No. Connector Pin No.
1 - 1 CAN High
2 CAN Low 2 CAN Low
3 CAN Ground 3 CAN Ground
4 - 4 -
D-SUB (Female) 5 - RJ45 5 -
6 - 6 -
7 CAN High 7 -
8 - 8 -
9 -

= A 120 Q termination resistor must be inserted between the pins for No 2 and No 7 in
the D-SUB (Female).

Figure 2-83: System BMS Communication Cable Pin Map

Table 2-13: System BMS Communication Cable Pin Map
Connection A Connection B

Connector A Pin No. Connector B Pin No.

RJ45 1 Tx+ RJ45 1 Tx+
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Connection A Connection B

Connector A Pin No. Connector B Pin No.

Tx-
Rx+

Tx-
Rx+

| N[oO|Oa|A~|W(IN
'

0| N[O~ W(IN
'

Download the IXXAT installation driver from the website at http://www.ixxat.com/support/file-and-documents-
download/drivers/vci-v3-driver-download and install the driver on the computer.
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2.8.13.1 Rack BMS Configuration

1. Set the Rack BMS CAN ID and the number of the modules of a single rack.

a_____m

. g T H .

U L2 Ly PE L 2 PE

o]
o O

Figure 2-84: Cable Connections for Rack BMS Configuration

CANID 1 CANID 2 CANID 3

B T 1| PR T 1 | PR T T
4' l ? I \EEo 4' .,[ ? | -~ \EEo @ l ? I \EEo
.: I m B ol .: I m B ol .: I m B ol

=] 1 8 - =] 1 8 - =] 1 8 -

>
L]
>
L]

™
-
od
™
=
f:.
™
-
od

Figure 2-85: Rack BMS CAN ID numbers for multiple rack system

Important

= |f multiple racks are installed, Rack BMS CAN ID must be set individually.

= Turn off all other Rack BMS by disconnecting the Switchgear DC power cable while
configuring the Rack BMS.

= Reconnect all Switchgear DC power cables after configuration of all Rack BMS is
complete.
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2. Run “ELP_MON.exe” after turning on Rack BMS. This program is provided to the customer.

ECPINVION

Figure 2-86: Rack & System Monitoring Program

3. Click the INSTALL(®) tab for installation.

£ SETTING )
|DISPLAY | COMMUNICATION 10G | INSTALL [[VER |
\ COMMUNICATION
CAN COMMUNICATION
[ CAN CONNECTION HISTORY |
HW379101 S —
Hwszoi01. |
Ll
RACK
[V] #set
CONNECT [ IXXAT] #of Racks : 1
# of Modules : 17
MODBUS COMMUNICATION
[ MODBUS CONNECTION HISTORY ] 5 P 17.91.23.56 | 100
Tce/ip PORT 502 | : | ox27
Lo | 19200 bps
Rsags | PORT
SYSTEM RS422 | pefrech v Bit | Even
OPTION #5et
CONNECT [ TCP/IP | 1
17

Figure 2-87: Monitoring Program Window

4. In INSTALL tab, select [RACK] (@) and select the appropriate Device HW number and click ‘CONNECT’ ().

When connection is completed, button text is changed from ‘CONNECT’ to ‘DISCONNECT'(®).
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$F SETTING _ ()
DISPLAY | COMMUNICATION | LOG | INSTALL |VER
INSTALLATION SET
BMS SELECT I COMMUNICATION
@ [SYSTEM] @ ® CAN | MINIMON
Connect IXXAT to system BMS CANB ————
Device HW379181
[RACK] |G HW379181 | CONNECT
' Connect IXXAT to rack BMS CANB READ Refresh
$¥ SETTING (=]
DISPLAY | COMMUNICATION | LOG | INSTALL | vER
INSTALLATION SET
BMS SELECT CHECKSUM COMMUNICATION
[SYSTEM] Calculation @ oan_ [ minimon |
Connect IXXAT to system BMS CANB FLASH 3
EIPROM Device HW373181
[RACK] - [Click] | mmemeany | DISCONNECT
¢ Connect IXXAT to rack BMS CANB READ Refresh ]
Figure 2-88: RACK BMS Installation Window
COMMUNICATION This number automatically
® N [ miniMON | comes from USB-to-CAN
device number.

Device HW379181

(Cick] T

Refresh | ]

Figure 2-89: Displayed Window when Connected
$¥ SETTING =
| DISPLAY | COMMUNICATION | LOG | INSTALL |VER
INSTALLATION SET
BMS SELECT COMMUNICATION

[SYSTEM] ® CAN | MINIMON

Connect IXXAT to system BMS CANB

- Device
[RACK] [Click] || CONNECT
Connect IXXAT to rack BMS CANB READ Refresh |

Figure 2-90: Device box is empty when USB-to-CAN device is not connected

When the USB-to-CAN device is not connected to your computer, CONNECT button
will not work.

5. If any item’s value needs to be changed, click the cell under ‘Write Value’ column, type in the new value and check
the checkbox [V] (D). If you want to change the value of all racks, check the ‘Default ID’, and if you want to

change single rack’s value of Item, uncheck the ‘Default ID’ and select ID(®). After entering the new values
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under ‘Write Value’ column, click the ‘WRITE VALUE’ button (®). When you click the button, the same value
automatically appears in ‘Read Value’ column. Finally, after clicking ‘APPLY[RESET BMS]’, Rack BMS reboots
and the value that you changed is applied(®).

R SETTING 555
| DISPLAY | COMMUNICATION [ LOG | INSTALL |VER

INSTALLATION SET

BMS SELECT CHECKSUM COMMUNICATION
[SYSTEM] Calculation @ cn [ miniMon
Connect IXXAT to system BMS CANB FLASH -
E2PROM Device (HW379181
[RACK] . [Click] pummemeamy DISCONNECT
® Connect IXXAT to rack BMS CANB READ Refizhi] J
@ V  No. Item Write Value Read Value [ INSTALL |
vl CAN ID 2001 DATA SET
| 2 Module BMS Count 17 i Z
(€ IR
READ VALUE

@ WRITE VALUE

SAVE LOAD ]
@ APPLY

[RESET BMS]
[ Description ]
Click the Item.
You can see the detail explain for setting.
' CLOSE

Figure 2-91: RACK BMS Installation Setting Window

Important

= Number of Racks is the total number of racks (strings) installed. The possible range is
1-128. If the value exceeds the limit, the function cannot operate.

= In case of first rack, the value is 1. This value depends on the order of rack from system
BMS.

= For example, if you want to set the second rack BMS, enter “2” under ‘Write Value’ then
CAN ID 2002 is written for the second rack BMS.

= Number of Modules is the number of modules connected to the Rack BMS. Its possible
range is 1-32.

= For example, in case of 128S1P Rack, the value is 16.

6. Close “ELP_MON.exe” and disconnect all signal cables from PC to Rack BMS.

7. If multiple racks are installed, repeat steps 1~6 for other racks.
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2.8.13.2 System BMS Configuration

1. Connect both ethernet cable and configuration cable from the system BMS to your computer as the figure below.

Ethernet Cable

Figure 2-92: Cable Connections for System BMS Configuration

2. Run “ELP_MON.exe” (This program is provided to the customers)

ECPIVON

Figure 2-93: Rack & System BMS monitoring program icon image

3. Click the INSTALL(®) tab for installation.
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£¥ SETTING @ =
DlSPLAYi COMMUNICATION | LOG [ INSTALL ||VER
COMMUNICATION
CAN COMMUNICATION
[ CAN CONNECTION HISTORY )

HW379101 S —
Hwsz90 ]

RACK
7] #Set
CONNECT [ IXXAT ] # of Racks : 1
# of Modules : 17
[ MODBUS CONNECTION HISTORY ] 17.91.23.56 —

Tce/ip 502 ox27

19200 bps

SYSTEM v Even

OPTION #5Set
CONNECT [ TCP/IP ] 1
17
CLOSE

Figure 2-94: Communication Install Window

4. In INSTALL tab, select [SYSTEM] (D). And select the appropriate Device HW number and click ‘CONNECT’ ().
When connection is completed, button text is changed to ‘CONNECT to ‘DISCONNECT’(®).

¥ SETING
DISPLAY | COMMUNICATION INSTALL |VER
INSTALLATION SET
BMS SELECT B ®|cOMMUNICATION
[SYSTEM] ) - @ CAN MINIMON |
®| Connect IXXAT to system BMS CANB —
Device HW379181
[RACK] [Click] CONNECT
Connect IXXAT to rack BMS CANB READ Bare
£ SETTING =5
DISPLAY | COMMUNICATION INSTALL |VER
INSTALLATION SET
| CHECKSUM COMMUNICATION
[SYSTEM] Caiculation @ CAN MINIMON |
Connect IXXAT to system BMS CANB FLASH 6]
E2PROM Device |HW379181
[RACK] 3 (Click] apaama || DISCONNECT
Connect IXXAT to rack BMS CANB READ Refresh

Figure 2-95: Install Window

5. If any value change is required, double-click the cell in Write Value and check the checkbox [V] (®). If you
completed to change the data of ‘Write Value’, click the ‘WRITE VALUE’ (@). When you clicked, the same value
automatically appears in READ VALUE. Finally, after clicked ‘APPLY[RESET BMSY, the SBMS reboots and the
value that you changed is applied(®). Except the special case, check the ‘Default ID’ (®).
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L SETTING

DISPLAY | COMMUNICATION | LOG | INSTALL EEPROM | VER

INSTALLATION SET
BMS SELECT CHECKSUM COMMUNICATION
[SYSTEM] Calculation ) TCP/IP @ CAN
© Connect IXXAT to system BMS CANB FLASH
E2PROM Deyicg HW404716
 Comnes T —
- Connect IXXAT to rack BMS CANB Refresh
@ V  No. Item | Write Value Read Value INSTALL
gl 1 Rack/Module Counter 3/16 DATA SET
B 2 Ethernet IP Address 17.91.30.246 Il
Bl 3 Ethernet Subnet Mask 255.255.224.0
10| a Ethernet Gateway 17.91.1.2 I |
B s Ethernet Port 502/602 READ VALUE
E| e RTU Baudrate 0 (— I
B 7 RTU Parity 1 3
0| s RTU Slave ID 27 WRITE VALUE
I ] Customer ID 1

| _—
i @ APPLY

l [RESET BMS]

[ Description ]
Click the Item.
| |You can see the detail explain for setting.

Figure 2-96: System BMS Install Setting Window

Important

= You must change the values in @ according to your system configuration.
= Rack/Module Counter: Number of racks and modules per rack displayed.

Number of Racks: Number of racks connected in parallel to the same UPS and
connected to same System BMS
Number of Modules: Number of modules for each rack (e.g., 128S1P Rack has 16
modules)
= Ethernet IP Address, Subnet Mask, Gateway, Port:
TCP/IP address and port (17.91.30.246/502 by default), subnet mask (255.255.224.0
by default) and gateway (17.91.1.2 by default) should be changed according to your
network environment.
= RTU Baudrate (default value: 0), parity bit (default value: 1), slave ID (default value: 39)
= Customer ID: Set to 0

6. After configuration is finished, check every data in the System BMS are correct as shown below. Verify that the
proper number of racks is displayed
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ELP MON Ver01.33

COMMAND  LOG  OPTION

_ UPS SYSTEM
SYSTEM MONITORING
[ ] SCHNEIDER 13651P
HeartBeat | Watchdog | Service/Total | Sevice[V] | Seviee[e] |  SYs(vi | SYs[A] | soCi%] | SOH[X] |  Maxiv] | Min[v] | MadCT] | Miniem) |
499 | 0 | am | 238 0 | 238 | 0 0 100 3 2000 | mses | 2a07 |
Total ALARM Bit Total MINOR Protection Bit Total MAIOR Protection Bit Digital Input/Output
| | | |
RACK_INFO | cELL INFO | Rack#: 001~010 | 11~ 020 021~ 030 | 031~ 040 | 041~ 050 | 051~ 060 | 061~070 | 071~ 080 | 081~ 090 | 091~ 100 | 101 - 110 | 111 - 120 | 121 - 130 |
MNo# | Mode | Rack[V] | ReallA] | Avg[A] | SOC[%] | SOH[%] | [Alarm] | [Minor] | [Major] | Con_SW | Sen_SW | EXT_SW | ComFe# | AvglCV] | AvelCT] | Max[CV] | Min[CV] | Max(CT] | Min[cT] | 2nd | Loc
001 | oniine 0 [} 0 100 0EA 0EA 0EA 0EA 1EA 1EA [ 2908 | 2521 3 2997 | 2568 | 297 ||
002 C|c
003 [
004 C|c
005 [
006 C|c
007 C|c
008 C|c
009 C|c
010 C|C
T T T T 80000000 /08000000
[Alarm] Con_SW
7 7 7 7 80660008 /68000001
[Minor] Sen_SW MG B
T T T T 89000008 /08000810
[Major] EXT_sw  |Fuse2 ON:

|comneeTion]  Loa ceu| LoGaing

Figure 2-97: Check System BMS Items
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2.8.14 Communication Check
After installation, wiring, and configuration are completed, you must check the communication

status by connecting the TCP/IP cable and run the MODBUS program to see whether the data of
the System BMS shows the data of Rack BMS correctly.

2.8.14.1 PC’s IP Setting for Communication with the System BMS

» The following guide for PC’s IP setting is made with Windows 7. Other versions of
Windows may be different than the images in this manual.

1. Before checking the Data of the System BMS, you must change IP settings in the notebook PC.

2. Click the “START BUTTON" in the desktop’s status bar (D) to open the start menu. Click “Network” (@). If
“Network” menu is not available, click “Control Panel”

BaSyTec

e RackViewer_MW_Core_V010109 Jaewon.kim

JJ Notepad Documents

Pictures
| X = Microsoft Office Excel 2007

Music
:| Calculator

M' il Computer
¥ MiniMon

Network

e RackViewer

Control Panel
Devices and Printers
Default Programs

p=~3 BMS_Scope IXXAT
RN Help and Support

> AllPrograms

Figure 2-98: Open “Network”

3. When the network window appears, click “Network and Sharing Center” (®).
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E=aa=n

—
OU (€ » Network < 3 ) - | 4y || Search Network P
Organize v Network and Sharing Center Add a printer Add a wireless device f ®

Network discovery and file sharing are turned off. Network computers and devices are not visible. Click to change... X

el
]
4

3 Favorites
Bl Desktop
% Recent Places
% Downloads

/9 Libraries
¢ Documents
J Music
&=/ Pictures
B videos

1% Computer
&L Windows 7 (C)
. Data (D)
i DVD RW Drive (E;) IXXAT 9 - 201¢

€M Network

ﬁ' 0 items

Figure 2-99: Open “Network and Sharing Center”

4. When the following window appears, click “Change adapter settings” (@).

[E=EEE)
T~ oE - - 1
@uvlg » Control Panel » Network and Internet » Network and Sharing Center v | R l | Search Controt Panel Fel
Control Panel Home . o . . . o
View your basic network information and set up connections
I Change adapter settings I @ & [ W e See full map
L -
Ch: dvanced shari L e
m‘i"& a2 ek JAEWON-KIM28148 Multiple networks Intemet
(This computer)
View your active networks Connect or disconnect
Network Access type: Internet
Public network Connections: ¥ Local Area Connection 2
Unidentified network Access type: No Internet access
Public network Connections: § Local Area Connection
Change your networking settings
Gy Set up a new connection or network
Set up 3 wireless, broadband, dial-up, ad hoc, or VPN connection; or set up a router or access point.
Connect to a network
Connect or reconnect to a wireless, wired, dial-up, or VPN network connection,
Choose homegroup and sharing options
Access files and printers located on other network computers, or change sharing settings.
See also ? Troubleshoot problems
—
HomeGroup Diagnose and repair network p or get ing inf
Internet Options
Windows Firewall
J

Figure 2-100: Open “Change adapter settings”
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5. When the Network connections window appears, right- click “Local Area Connection”(®). When the pop-up
menu appears, click “Properties” (®).

@7‘\)'! & » Control Panel » Network and Interet » Network Connections » - [ 4y l | Search Network Ca pol
Organize v Disable this network device Diagnose this connection Rename this connection View status of this connection  » e
'. Local Area Connection S Local Area Connection 2
> _ Unidentified network '!, Network
7 Realtek Pl — Realtek PCle GBE Family Controll..
& =
Diagnose

%' Bridge Connections

Create Shortcut
Delete

¥ Rename

I % Properties @

Figure 2-101: Open “Properties” for “Local Area Connection”

6. When the Local Area Connection Properties window appears, select “Internet Protocol Version 4 (TCP/IPv4)”
(@) and then click “Properties” (®).

U Local Area Connection Properties g

Networking | Sharing |
Connect using:
&¥ Realtek PCle GBE Famiy Controller

This connection uses the following items:

V] 9% Client for Microsoft Networks

™ = QoS Packet Scheduler

l Qmm PvﬂerShmgfomesoﬂ Netwod<s

[j - Lnk LayerTopclogy Discovery Responder

Description

Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

B

Figure 2-102: Open Properties for “Internet Protocol Version 4(TCP/IPv4)”
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7. When the following window appears, change the “IP address” that fits the network environment (©).

fr
Internet Protocol Version 4 (TCP/IPv4) Properties

General |

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator

Preferred DNS server:

Alternate DNS server:

[7] validate settings upon exit

for the appropriate IP settings.
") Obtain an IP address automatically @
©) Use the following IP address:
IP address: i .60 .98 .110
Subnet mask: 255.°0: 4.0 5 0
Default gateway: 10 .60 .98 .99

Obtain DNS server address automatically

©) Use the following DNS server addresses:

ok ][ cocel |

Figure 2-103: Setting the IP address

78

ET003221428 English 5/2018. Rev 0.4



SAMSUNG sDI  IT™

2. Installing the Product

2.8.14.2 System BMS Data Check

1. Run “ELP_MON.exe.” (This program is factory-provided.)

RECCINIGH

Figure 2-104: System BMS monitoring program icon image

2. When the following window appears, set the following items:
- Settings for TCP/IP and port (D)
Refer to the TCP/IP and port settings entered during System BMS Configuration.
(Section 2.8.13.2, Step 5 on Page 72)
- Number of Racks: Number of racks connected in parallel to the same UPS and connected to same System BMS

- Number of Modules: Number of modules for each rack (e.g., 128S1P Rack has 16 modules)

3. Click Connect (@).

L SETTING [
| DISPLAY | COMMUNICATION |LOG | INSTALL | VER |
| COMMUNICATION
CAN COMMUNICATION
[ CAN CONNECTION HISTORY ] HW379101
Refresh
AWS79101
Minimon
RACK
# Set
CONNECT [ IXXAT ] Racks: | 1
| 17
MODBUS COMMUNICATION
[ MODBUS CONNECTION HlS@‘I’ ] ) P 17.91.30.246 | 100
. TCP/P | bORT 502 slave ID [ 0x27
I”:..|'I.' — ilg?_(}obps
RS485 | . | i
SYSTEM RS422 | nofreh | | , Bit | Even
@ 7] OPTION | [V] # Set
CONNECT [ TCP/IP] # of Racks : 1
# of Modules : 17

Figure 2-105: Main Window of Monitoring Program
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4. Check all the data of the rack (string) in the following window.

£ ELPING V01.00

==

REQUEST ~ DISPLAY COMMAND LOG  OPTION
SYSTEM MONITORING e
CV0100/AVO100 SCHNEIDER 25653P
VER[M].Mn] HeartBeat Watchdog | Service/Total |  Service [V] Service [%] SYS[V] SYS[A] S0C[%] SOH[%] Max[CV] Min[CV] Max[CT] Min[CT]
1/0 38 0 0/1 0 0 0 0 0 100 0 0 0 0

Digital Input/Output Total MAJOR Pratection Bit Total MINOR Protection Bit Total ALARM Bit
RACK_INFO | CELL INFO| Rack#: | 001-010 | 011~ 020 | 021~ 030 | 031~ 040 | 041~ 050 | 051~ 060 | 061~ 070 | 071~ 080 | 081~ 090 | 091~ 100 | 101~ 130 | 121 - 120 | 121~ 130

No# Mode  Rack[V] Real[A] Avg[A]  SOC[%] SOH[%] [Alarm] [Minor]  [Major] Con SW Sen SW EXT_SW ComF## Avg[CV] Avg[CT] Max[CV] Min[CV] Max[CT] Min[CT] | 2nd | Loc
001 0 0 0 1] 0 0 0 0 0 0 0 0 ofo 0 0 0 0 1] 0 B | B
002 0 0 0 o 0 0 0 0 0 0 0 0 o/o 0 0 0 0 o 0 =N =
003 0 0 0 1] 0 0 0 0 0 0 0 0 ofo 0 0 0 0 1] 0 B | B
004 (=) =
005 B |38
006 0| &=
007 B |38
008 0| &=
o009 0|08
010 = =

Control SW Alarm

Sensing SW Minor

External SW Major

Figure 2-106: Checking System BMS Data
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