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Corby Energy Storage, LLC Design Basis

1.0 GENERAL INFORMATION

1.1 General

Basis of Design (BOD) is defined as the documentation of codes, standards, principles, assumptions, rationale,
criteria, and considerations that each engineering discipline will be using to develop the engineering drawings,

specifications, and studies to meet the design requirements of the agreement.

1.2 General Project Information

Design Criteria Value(s) Note(s)
Client Corby Energy Storage, LLC
Site Address 6865 Byrnes Rd, Vacaville, CA 95687
Site Access via Byrnes Rd
POI Type AC
POl Voltage 230kV
POI Location Vaca-Dixion PG&E Substation
Project Type Li-lon Battery Storage (LFP)
Battery Installation Containerized
Project Rated Power 300MW
Project Rated Capacity 1200MWh
BESS System Voltage (Max) 1500VDC

1.3 Site Conditions

Design Criteria Value(s) Note(s)
*ASHRAE, Extreme
DB, n=20

PCS nameplate rating
of 4.2MVA @40°C
used for design
calculations.
*ASHRAE, Extreme
DB, n=20

DK Engineering
Survey

Ambient Design Air Temp (Max) 45.7 °C

Ambient Design Air Temp (Min) -6.6 °C

Site Elevation 77’

PG&E owned transmission pipeline at
southwest corner of site

Site Contamination None known

Known Utilities/Obstructions

*ASHRAE: VACAVILLE NUT TREE, CA, USA (WMO: 724828)

Corby Battery Energy Storage System 3 Burns & McDonnell



Corby Energy Storage, LLC

Design Basis

1.4 Sparing Philosophy

Design Criteria Value(s) Note(s)
34.5kV Breakers N/A
Inverters and Step-Up
Transformers N/A
480V Distribution Breakers See Section 1.5
120VAC Breakers N/A
120VAC UPS Feeders N/A
125VDC Breakers N/A
Aux Switchboard Bus Capacity TBD At Beginning of Life
Aux Transformer Capacity TBD
UPS Battery Margin N/A
UPS Inverter Margin N/A
Duct Spares N/A
Tray Fill Margin N/A

Fiber Optic Cabling

Over 50% spare strands

1.5 Future Expansion/Augmentation, Equipment Space

Design Criteria

Value(s)

Note(s)

34.5kV Breakers

N/A

Spare capacity on
existing breakers
planned for
augmentation.

Inverters and Step-Up
Transformers

AC Augmentation planned to meet facility
nameplate rating for 20-year design life.

Space allocated for
13 future PCS skids.

480V Distribution Breakers

None planned.

120VAC Breakers N/A
120VAC UPS Feeders N/A
125VDC Breakers N/A

Battery Augmentation Skids

AC Augmentation planned to meet facility
nameplate rating for 20-year design life.

Space allocated for
38 future battery

containers
1.6 Drawing Number Format
Design Criteria Value(s) Note(s)
Site Code BCR
A - General
C - Civil
E — Electrical
S — Structural
Discipline T - Controls
Sequence XXX
Drawing Number Format Site Code-Discipline-Sequence Ex. BCR-A-000

Corby Battery Energy Storage System

Burns & McDonnell




Corby Energy Storage, LLC Design Basis
2.0 MAJOR EQUIPMENT
2.1 Battery Enclosures
Design Criteria Value(s) Note(s)

Quantity

(303) Three Hundred and Three battery

Beginning of Life
Sizing and quantity

enclosures provided by Owner
Manufacturer, Model LG DC Link 5.1 Owner Supplied
Rated Power (BOL) 5112 kWh
Discharge Duration 4 Hours
Voltage Range 1134-1499.4VDC
Nominal Voltage 1344 VDC

Auxiliary Power Requirements

22.8 kVA, 480VAC, 3PH, 4W

UPS Power Requirements

N/A

2.2 Power Conversion System Enclosures

Design Criteria

Value(s)

Note(s)

Quantity

(101) One Hundred One

Beginning of Life
Sizing and quantity
provided by Owner

Manufacturer, Model

Power Electronics FP4200M

Owner Supplied

MV Transformer Rating

4207 kVA @ 40 °C

MV Transformer Voltage 34.5 kvV-660 V
MV Transformer Configuration Delta-Wye
Impedance at 4207
MV Transformer Impedance 8.%
kVA
2.3 Auxiliary Power transformer
Design Criteria Value(s) Note(s)
Quantity 9
Manufacturer Hitachi/ABB Owner Supplied

Auxiliary Transformer Rating

1500 kVA @ 40 °C

Auxiliary Transformer Voltage

34.5 kv-480/277 V

Auxiliary Transformer Configuration

Delta-Wye Grounded

HV-LV

Transformer Impedance

5.65+/-7.5%

2.4 Auxiliary Power Distribution

Design Criteria Value(s) Note(s)
Quantity 9
Manufacturer Lakeshore Electric Owner Supplied
Switchboard Main 3P, 2000AF/2000AT
Switchboard Feeder (64) 3P, 125AF/40AT, 4-Wire

Corby Battery Energy Storage System

Burns & McDonnell




Corby Energy Storage, LLC Design Basis
2.5 Equipment Clearances
Design Criteria Value(s) Note(s)
Front — 14’
Rear -3’ Rear clearance is for

Battery Enclosures

E-Panel Side — 10’
Non- E-Panel Side — 3’
Top — N/A

Bottom — N/A

2 containers back-to-
back with reversed
orientation.

PCS Skid Enclosures

Front — 10’
Rear — 10’

Left Side — 10’
Right Side — 10’
Top — N/A
Bottom — N/A

Corby Battery Energy Storage System

Burns & McDonnell




Corby Energy Storage, LLC

Design Basis

3.0

3.1 Cable Requirements

ELECTRICAL

3.1.1 General Requirements for all Cable

Design Criteria Value(s) Note(s)
IEEE 1202/CSA FT-4
Flame Tests UL1685
ICEA S-93-639 / NEMA WC 74
. . AEIC CS8
Other Compliance Standards/Listings SUN RES
uL44
Other Requirements Surface. prlnt|_ng shall show manufacturer’s
name, insulation type, jacket
3.1.2 35kV Power Cable Requirements
Design Criteria Value(s) Note(s)

Temperature Ratings

105 °C Continuous
140 °C Emergency
250°C Short Circuit

NEC/BMCD Cable Type

MV105/TPWR-S-1.0

Installation

Underground/Aboveground

Conductor Material and Construction

Single Conductor

Class B compact or compressed stranded,
1350 or 8000 series aluminum

OR

Copper — Stranded (ASTM B496 and B8)

Conductor Shielding

Extruded layer of semiconducting
thermoset

Insulation/Jacket

TRXLPE/LLDPE

Insulation Shield

Extruded layer of semiconducting
thermoset

Metallic Shield

Helically applied, annealed, solid bare
copper wires, 1/3 rated neutral

Corby Battery Energy Storage System

Burns & McDonnell




Corby Energy Storage, LLC Design Basis
3.1.3 2000V Power Cable Requirements
Design Criteria Value(s) Note(s)
NEC/BMCD Cable Type PV/PV-1.0
Installation Underground/Aboveground
Single Conductor
Copper — Stranded/Annealed (ASTM B496
Conductor Material and Construction | and B8)
Or Class B or C stranded, 8000 series
Aluminum
Insulation/Jacket XLPE or EPR
Strand Shield N/A
Conductor Shielding N/A
Insulation Shield N/A
Metallic Shield N/A
3.1.4 600V Power Cable Requirements
Design Criteria Value(s) Note(s)
NEC/BMCD Cable Type XHHW-2, RHH, RHW-2, TC-ER/SPWR-S-1.0
Installation Underground/Aboveground
Conductor Material and Construction ?Z;i)opr:edru—cg::awnSZdC;;OnunneiIed (ASTM BS)
Insulation/Jacket XLPE/CPE
Strand Shield N/A
Conductor Shielding N/A
Insulation Shield N/A
Metallic Shield N/A
Design Criteria Value(s) Note(s)

NEC/BMCD Cable Type

XHHW-2, RHH, RHW-2, USE-2/SGND-1.0

Installation

Underground/Aboveground

Conductor Material and Construction

Multi-Conductor
Copper —Solid (ASTM B8)

Insulation/Jacket XLPE
Strand Shield N/A
Conductor Shielding N/A
Insulation Shield N/A
Metallic Shield N/A

Corby Battery Energy Storage System

Burns & McDonnell




Corby Energy Storage, LLC Design Basis
3.2 Acceptable Conduit Construction
Design Criteria Value(s) Note(s)
PVC Buried, Ducjts, Embedded Concrete, Buried Schedule 40
Road Crossings
Fiberglass Risers
RGS Exposed, Risers
Aluminum Exposed
EMT Finished Areas
3.3 Grounding Requirements
Design Criteria Value(s) Note(s)

Design Requirement

Modeled, step/touch per IEEE 80
requirements

Conductors

Sized per CEC, Copper, minimum 4/0 AWG

Rods

Copper-clad steel, minimum 10 ft. length,
minimum 5/8” diameter

Grid Burial Depth

Minimum 18", determined by model

Risers Size per NEC. Minimum 4/0 AWG
Rod Connections Exothermic
Conductor Connections Exothermic
Equipment Connections Bolted
Cable Tray Grounds N/A
Corby Battery Energy Storage System 9 Burns & McDonnell




Corby Energy Storage, LLC

Design Basis

4.0 INSTRUMENTATION & CONTROL

4.1 Preferred Manufacturer

Design Criteria Value(s) Note(s)
Managed Ethernet Switch Cisco
Unmanaged Ethernet Switch RLH
Fiber Patch Panel Corning
PLC Modicon
EMS Orion
Other controllers None
4.2 Communications Cables
Design Criteria Value(s) Note(s)

FIB1

Corning O06ESF-T4101D20

Fiber Optic — Loose
Tube Indoor/Outdoor
Nonconductive Riser
Cable

FIB2

Corning 072EUF-T4101D20

Fiber Optic — Loose
Tube Indoor/Outdoor
Nonconductive Riser
Cable

DAT60

Category 6 - Outside
Plant-Rated
Communications
Cable

4.3 Networking Requirements

Design Criteria

Value(s)

Note(s)

Network Redundancy

Redundant corporate fiber cables

Route Redundancy

Separate Ducts

Quantity of Networks

2 - corporate, control

Cybersecurity

Inverter and BMS in separate fiber bundles
and cassettes

Termination and Splicing

Home-run bulk cables are directly spliced to
field cables

Corby Battery Energy Storage System
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Corby Energy Storage, LLC

Design Basis

5.1 Civil

5.1.1 Earthwork

5.0 CIVIL

Design Criteria

Value(s)

Note(s)

Cut/Fill Balance. Limit import
material.

22,650/28,188 Cu. Yd.
(Cut/Fill)

Includes 10% fill factor. Substation
basin may be expanded to generate
additional material.

Drainage Features designed for
the 10yr-24hr storm.

Two (2) Retention Ponds —
Retain the increase in
runoff.

5.1.2 Sitework Design Requirements
e Site Specific Depth Pa.ved Bottom M|n.|mum Minimum Design Codes and
Description (in) Width Width (ft) Drainage Density % Standards
(ft) Slope %
NOAA Atlas 14/Solano
Design Storm 437" County Road Improvement
10yr- 24hr ' Standards
Used for pond design
NOAA Atlas 14/Solano
Design Storm 6.67" County Road Improvement
100yr- 24hr ' Standards
Used for ditch design
Soil 90 for general
Compaction grading
@ Optimum 95 for under Geotech Report/ASTM
Moisture roads and D1557
Density structures
6” AB over
Crushed Rock geotextile fabric . :
Roads i over Site Specific
12” properly
prepared subgrade
6” AB over
Plant Road geotextile fabric
Width & over 30 Site Specific
Surfacing 12” properly
prepared subgrade
Crushed Rock 6" over compacted . o
Surfacing subgrade Site Specific
Grass TOPSOII 4 Site Specific
Surfacing
Overland
Flow Storm 0.5% Site Specific
Runoff
Open
Channel 8’ 0.5% Site Specific
Ditches
Corby Battery Energy Storage System 11 Burns & McDonnell




Corby Energy Storage, LLC Design Criteria

6.0 GEOTECHNICAL INFORMATION

6.1.1 Sources

¢ Draft Geotechnical Report, Corby BESS Project, Prepared by RRC. RRC Project No. GE23006031, January
19, 2024.

Corby BESS 12 Burns & McDonnell



Corby Energy Storage, LLC Design Criteria

7.0 STRUCTURAL

7.1.1 Design Standards and Codes

e California Building Code, 2022

e ACI 318-19, Building Code Requirements for Structural Concrete, 2019

e American Welding Society Structural Welding Code — Steel (AWS D1.1)

*  ANSI/AISC 341, Seismic Provisions for Structural Steel Buildings, 2016

*  ANSI/AISC 360, Specification for Structural Steel Buildings, 2016

e ASCE 7-16, Minimum Design Loads and Associated Criteria for Buildings and Other Structures, 2016

» AISC Steel Construction Manual, 15 Edition

Design Criteria Value(s) Note(s)

Design Life 30 Years

7.1.2 Structural and Miscellaneous Steel

Design Criteria Value(s) Note(s)

Wide flange (WF) shapes and tees | ASTM A992, Grade 50 or ASTM A572, Grade
cut from WF 50

Channels, angles, structural plate

and bars ASTM A36 or ASTM A572 Grade 50
ASTM A53, Type E or S, Grade B or ASTM
Pipe for structural uses A106, Grade B
Square and rectangular HSS ASTM A500, Grade C (Fy = 50 ksi)
Round HSS ASTM A500 Grade C (Fy = 46 ksi)
ASTM F1554, Grade 36, UNO (hot-dipped
Anchor bolts (cast-in-place) galvanized)
Design in accordance
Epoxy or adhesive type w/ galvanized with manufacturer’s
Anchor bolts (post-installed) materials, UNO printed instructions
Connection bolts 5/8” diameter ASTM F3125 Grade A325, UNO

Main and cross bars — ASTM A1011
Depth —1 1/4”, UNO

Serrated

Grating Finish - Galvanized

Corby BESS 13 Burns & McDonnell
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Document No.

Document Name

F2D4-5.1US-GN04

DC LINK Product Specification

F2D4-5.1US-ELO4

DC LINK Arc Flash Analysis

F2D4-5.1US-CT01

BSC SW User Manual

F2X4-5.1US-FS01

AC&DC LINK Fire Safety Logic

F2X4-5.1US-FS02

AC&DC LINK Fire Safety Electrical & Communication Design

F2D4-5.1US-IC01
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F2D4-5.1US-MC01

DC LINK Mechanical & Structural Drawings

F2D4-5.1US-ELO2

DC LINK MAIN & AUX Single Line Drawing

Note: Only the latest version of reference documents is valid. Please check the version to LG Energy Solution before reading the

reference documents.
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Important Safety Information

Safety Notice

General definition of safety notices follows ANSI Z535.5: Safety Tags and Barricade Tape.

DANGER
A red DANGER notice contains information about a hazard that will cause severe

personal injury, death, or substantial property damage.

WARNING
An orange WARNING notice contains information about a hazard that can cause
serious personal injury, death, or property damage if you ignore the information.

CAUTION
A yellow and black CAUTION notice identifies conditions or practices that could result

in injury or damage the equipment.

Note
Important installation information that does not involve safety hazards or equipment

damage.
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Electrical Hazards

DANGER

Dangerous electrical voltages are present on parts of the energy storage device.
Disconnecting the PCS will not completely de-energize the system because the
batteries remain a source of energy. Obey all safety warnings on the device and in

the manual when working on or near the energy storage device.

DANGER
® Risk of injury from electric voltages.
® Do not ground or short circuit batteries.

® Always wear the safety gear listed in recommended safety equipment.

DANGER

There is an immediate and serious risk of electrocution when contacting live parts.

Damage to cable insulation can result in death. Additionally, incorrect connections

can cause the system to malfunction.

® Electrical work and connections should only be carried out by qualified
personnel, authorized by local authorities.

® |f damage to cable insulation is detected, immediately de-energize and replace
the damaged cables with identical new ones.

® Follow established procedures and regulations. Lock out the necessary devices
before carrying out the work.

® Follow the five safety rules in accordance with EN 50110-1:2004, regardless of
any additional notices or legal requirements:

- Completely disconnect.

- Secure against re-connection.

- Verify that the installation is dead.

- Carry out grounding and short-circuiting.

- Provide protection against adjacent live parts.

® Never bypass fuses.
Replace defective fuses only with identical fuses from the same manufacturer.
Ensure that live parts are kept dry and free from moisture that can cause a short

circuit.
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WARNING

Before starting the work:

«  Disconnect completely

«  Protect against reconnection.

«  Verify absence of operating voltage.

- Install temporary ground cable kit to relevant equipment, except to battery pack
terminals.

- Install protection from adjacent parts that are energized to prevent injury due to
electrocution or arc flash.

WARNING
Risk of injury from hot components under operation. Allow sufficient time for

equipment to cool before opening covers or doors.

WARNING
Risk of injury from moving parts. Follow safety warnings in this manual and on the

equipment.

CAUTION

De-energize the device:

»  De-energize the Aux. power and main DC power supplies as described in the
operation & maintenance manual.

«  De-energize all power inverters and AC contactors to keep them open.

«  De-energize all DC contactors to keep them open.

«  De-energize both control cabinets.
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Recommended Safety Equipment

WARNING

KEEPS INSTALLERS SAFE

To protect installers at any LGES system, ensure that:

« All workers need to select appropriate PPE in compliance with the
local code and regulation

- All work complies with all local, national, and international code
and regulations.

- Personal fall arrest equipment is used in accordance with the

manufacturer's specifications and instructions.

(1) Personal Protective Equipment (PPE)

(2) All personnel who enter the site must wear basic PPE. In addition, all personnel who work
on JF2 DC-LINK equipment for electrical work shall follow Arc Flash PPE Requirements
in NFPA 70E Table 130.5(G) and F2D4-5.1US-EL04 _DC LINK Arc Flash Analysis. Review
Arc Flash Analysis and select appropriate PPE for personal safety. All personnel must
comply with the local code and regulation for PPE to protect from Arc Flash. Please refer

to the Arc Flash Protection Section for detailed information.

Basic PPE Electrical Work Workln_g l
Elevation
Safety Goggle Safety Gloves Insulation Gloves Fall Arrest Gear
Safety Hat Safety Shoes FR Rated Clothing
Figure 1: Personal Protective Equipment
10
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(3) Fall Arrest Equipment

All LGES employees and contractors working on top of DC LINK enclosures or on any other
elevated surface must use fall arrest anchoring equipment and personal fall arrest gear.
Personnel should not stand on top of DC LINK enclosures. Instead, work from ladders,
scaffolding, or lifts beside the enclosures. If working on top of an enclosure is absolutely
necessary during installation or repair of equipment, fall arrest gear must be used. All

personnel must comply with local codes and regulations with respect to working at elevation.

Arc Flash Protection

An arc flash analysis has been conducted, following the guidelines of Annex D of NFPA 70E,
to protect personnel from the risk of injury due to arc flash or electric hazards. The analysis
includes incident energy calculations. For more details, refer to F2D4-5.1US-EL04_DC LINK
Arc Flash Analysis. Anyone who accesses and/or works on a battery system must wear
appropriate PPE (Personal Protective Equipment) based on the incident energy level.

« Simulation Condition
DC LINK : E-Panel 1EA & M-LINK 3EA are in parallel

Figure 2. Arc-Flash and Shock Protection Label

11
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WARNING

When handling live electrical components, it is essential for workers to wear

arc-rated clothing at all times to ensure protection against arc flash according

to local codes and regulations.

Arc flash rated clothing must ensure worker freedom of movement and
visibility while covering all ignitable clothing.

The worker must always wear: (i) the non-conductive safety helmet and (ii)
non-conductive protective equipment for the face, neck, chin, and eyes to
protect against injury from electric shock or burns due to contact with
energized electrical conductors or debris from arc flash and arc blast.

The worker shall wear hearing protection within the arc flash boundary.

The worker must wear appropriately rated gloves to provide protection
against arc flash. Rubber gloves providing protection against electric shock
must include leather protectors.

The worker shall wear heavy-duty leather footwear, dielectric footwear or
both to provide a degree of arc flash protection.

The worker shall inspect arc flash rated apparel before every use.

Work clothing or arc flash suits that are contaminated or damaged to the
extent that their protective qualities are impaired must not be used.
Protective items that become contaminated with grease, oil, or flammable
liquids or combustible materials shall not be used.

The garment manufacturer's instructions for the care and maintenance of arc
rated apparel shall be followed.

Arc-rated apparel shall be stored in a manner that prevents physical damage,
damage from moisture, dust, or other deteriorating agents or contamination

from flammable or combustible materials.
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Exclusion of Liability

Warranty claims and liability for direct or indirect damages are excluded if they are caused

by one or more of the following:

1)
2)
3)
4)
5)
6)
7

8)

Damage during movement within the site or storage.

Incorrect installation.

Operation of product in an inappropriate environment.

Incorrect use or inappropriate operation.

Insufficient ventilation of the device.

Ignoring applicable safety warnings and instructions.

Any attempted repairs or product modifications by unauthorized personnel.

Force majeure events.

13
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1. Introduction

1.1 About This Manual

This Operation & Maintenance manual for the JF2 DC LINK (hereinafter “DC LINK”) of LG Energy
Solution (hereinafter “LGES”) provides operators with information on the product introduction,
safety precautions, operation, commissioning, maintenance, and troubleshooting, required for
LGES products. Prior to proceeding with the operation and maintenance explained in this
document, the operators must fully understand and familiarize themselves with the contents of
this document. LGES recommends that this documentation be kept on-site at all times during
product life. Compliance with all specified safety guidelines is a prerequisite for safe operation
and maintenance. Local regulations and general safety conditions for battery operation shall be
applied for accident prevention as well. Where this document directly or indirectly refers to laws,
regulations, guidelines or citations, the manufacturer assumes no responsibility for the accuracy,
completeness or currency of the reference material. Always comply with local and national
regulations, applicable standards, and laws for using the product. LGES is responsible for
providing information and taking responsibility for DC LINK, but does not provide any information
or take responsibility for other facilities (EMS, PCS, AC Utility Power and TR), which are out of
scope of supply of LGES. Additionally, the operation, commissioning, maintenance, and
troubleshooting provided in this manual must be performed by qualified personnel, and LGES is

not responsible for any personal or material damages that may occur if this is not followed.

1.2 Safety

During the operation and maintenance, high-voltage products are handled, and only technicians
gualified in accordance with local standards must carry out the work. If you encounter any
problems during the operation and maintenance, please refer to the Emergency Response Plan
("ERP™) for assistance.

14
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1.3 Product Overview

As defined in Figure 3, the DC LINK system consists of one E-Panel unit and a maximum of three
M-LINK units, depending on the specifications of PCS. DC LINK interfaces to the energy
management system (EMS) and the power conversion system (PCS), with a maximum of three
DC LINKs for each PCS, and only the first DC LINK is equipped with BSC in E-Panel, which
allows communication with upper device only by the E-Panel#1. In other case, the client can also
choose to purchase three DC LINKSs that both include E-Panels, equipped with FACP and BSC.
It will allow each DC LINK to communicate with upper control device directly. The aux power is
branched from E-Panel to M-LINK separately. However, the main & auxiliary power and signal

related to FACP are connected for all E-Panels, regardless of the E-Panel type.

Figure 3: DC LINK System Electrical Configuration Diagram (3EA DC LINKs in a power block)

15
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Figure 4: DC LINK System Communication Configuration Diagram (3EA DC LINKs in a power block)

Note

Above images are for reference purpose only. Actual image and
connection may be different depending on the models and the system
configuration.

As aforementioned, DC LINK includes M-LINK and E-Panel. The system’s model name indicates
DC LINK specifications. Refer to F2D4-5.1US-IC01_DC LINK Installation Manual for the

configuration of component for E-Panel and M-LINK.

16
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1.4 Technical Support

In case of technical difficulties with Operation & Maintenance, contact the LGES using below

contact information.

E-Mail Support Igesswarranty@lgensol-vt.com

To ensure efficient support, please provide the following information when contacting us.
v" Project & Installation Site Name

v" Contact information

v' Support required (describe the problem, the symptoms of the problem, the time of the

problem, etc.)

1.5 Operation & Maintenance Tools (by LGES)

For the operation & maintenance of the DC LINK, several maintenance tools are provided by
LGES and are found in the right door of E-Panel. Please refer to the list below. The images are

for reference purposes only, and the actual tools may differ.

Table 1: Installation Tool List (Reference Purpose Only)

Product Quantity per DC
Items Image Model LINK Reference
1EA for
E-Panel )
Door Padlock J55 For 'gg'(‘)'rnsg the
3EA for
M-LINK

17
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Product Quantity per DC
Items Image Model LINK Reference
Door Padlock AEA For locking the
Key doors
Drawing 1EA i
Documents
2.2.8.1 LOTO
HASP SHAH 11 1EA Installation on DC
Main Line in E-
Panel
2.2.8.1LOTO
SHLT02- Installation on DC
Safety Tag ENG S5EA Main Line in E-
Panel
Locking . 22”82 LOTO
Device 06410096 AEA installation on DC
(MCB) BPU control power
in E-Panel
18
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[tems

Image

Product Quantity per DC

Model

LINK

Reference

LOTO
Padlock

SHP38S

SEA

2.2.8.2 LOTO
installation on DC
BPU control power
in E-Panel

2.2.8.3 FACP MCB
Locking Installation
in E-Panel

LOTO
Padlock Key

SHNK

5EA

2.2.8.2LOTO
installation on DC
BPU control power
in E-Panel

2.2.8.3 FACP MCB
Locking Installation
in E-Panel

19
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2. Operation

DANGER

Before operating the DC LINK, please follow the precautions below:
1) Do not open the door of the DC LINK during high humidity (>85%),
strong winds, or rainy weather. LGES is not responsible for any

damages resulting from violation of this warning.

2) Do not approach energized conductors with conductive materials.

3) Verify if the power is disconnected before commencing work
(meaning disconnection of M-LINK and E-Panel).

4) Only authorized personnel are allowed to enter the operating area.

5) Workers must wear personal protective equipment (PPE) at all
times.

6) The power supply unit must be kept in a locked state to ensure
maximum security.

7) Carefully read the safety precautions (Danger, Warning, and

Caution) in this manual.

Note
When powering on the DC LINK, it is essential to first activate the E-
Panel before operating the M-LINK.

This chapter explains the operation method for powering on/off the DC LINK. It starts with a
pre-checklist before powering on the DC LINK, followed by the power-on method for
charging/discharging and the power-off method for de-energizing. It also introduces the

emergency power-off method.

The owner, operator, and contractor representatives must adhere to the safety regulations
described in this procedure. Before conducting any testing, commissioning, or operational

activities, general conditions are to be followed. The operator must understand the following basic

20
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safety rules.

1) The working area shall be clear and free from debris and leftover materials.
2) Access to all working areas and equipment shall be clear.

3) Fire safety system and all related equipment shall be ready to operate.

4) Danger/warning signs as applicable shall be posted.

5) Before conducting any tests on equipment, that equipment shall be properly

grounded.

21
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2.1 Inspection before Power-On

CAUTION

Please check the following items before supplying power. Failure to
verify any of these items may result in abnormal operation and
damage to the DC LINK.

Table 2: Check list before Power-on

No. | Product Check list c(::]f;( Remarks
1 PCS Is the PCS DC side opened S0 that there is no risk of inrush
current to the DC capacitors in PCS?
2 Are the switches for AC aux power lines turned off?
3 Is the Disconnect Switch of Main DC 1500V open?
A Are the cable connections between the E-Panel and PCS wired
correctly?

E-Panel | Are the communication lines properly connected to the PCS or

° other E-Panels within the same power block?

6 Is the Ventilation Door closed?

7 Is the Emergency Stop Switch in the release state?
8 Is the grounding wire properly connected?

For detailed information for connection of DC power lines, aux lines and communication lines,
Please refer to F2D4-5.1US-IC01_DC LINK Installation Manual.
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2.2 Power-On DC LINK

CAUTION

Please make sure to check the check list in “2.1 Inspection before Power-
On” to prevent electrical accidents before powering on. If any warnings or
faults occur during power on, please refer to “5. Troubleshooting”. For any
alarms, warnings, or faults not mentioned in this manual, please contact
LGES Technical Support

Note

There are three types of E-Panel, EPNL_1200A, EPNL_1200B, and
EPNL_1200C that account for their mirrored internal layouts.

The operation and maintenance procedures are the same for all
panels, except for the opposite locations of components.

Type A: EPNL_1200A

Type B: EPNL_1200B

23
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Type C: EPNL_1200C

Figure 5: Comparison of E-Panel Types (EPNL_1200A & EPNL_1200B & EPNL_1200C)

The operation procedures described in this manual are primarily based on the E-Panel Type A

(EPNL_1200A), unless the mirrored layout could potentially confuse the operator.

(1) Access to E-Panel

The E-Panel consists of two doors: The door for battery side connection and communication
system (right) and the door for AC aux and FACP system (left). The main AC Aux, system includes
the transformer, FACP panel, and DC for PCS side connection. Pull the handle located to open
each door. To ensure safety, the disconnect switch (DS) in the E-Panel and the contactors in the

M-LINKs are automatically opened when either door is opened.

Table 3: Diagnosis Condition by Opening the E-Panel doors

. Diagnosis _
Category Action Description
Level
E-Panel Door
For AC Aux & E-PLC: Report to BSC
FACP BSC: Report to Upper Controller
(Left for Type A) | Open Fault BSC: Recalculate charge and discharge limit
E-Panel Door E-Panel Door E-PLC: DS Open after 2s
For Battery side & BSC: MC Open after 4s

Communication * All MCs in M-LINKs connected to E-Panel.
(Right for Type A)
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Figure 6: The location of E-Panel Doors and Handles

2.2.1 Turn On AC Aux Power

Note

Refer to F2D4-5.1US-EL02_DC LINK Main & Aux Single Line Drawing for
detailed information about E-Panel electrical diagram.

AC Aux Power supplies the power to the loads in DC LINK. Aux loads are: M-LINK control power,
FACP, UPS and Communication devices, HVAC and Chiller etc. Figure 7 illustrates the positions
of the MCCB and Circuit Protector (CP) related to AC Aux Power. Table 4: Actions and results of
AC Aux Power MCCBs/CP in E-Panel lists the names of each switch and the corresponding
results based on their Turn ON status. Power to Aux loads can be switched on with No. 1 Main

Aux Power. Power switch operation is shown in Figure 7. Turn on all AC Aux Power MCCB/CP
switches sequentially as listed in Table 4.

25
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Figure 7: Layout of AC Aux Power MCCB and CP of E-Panel

Table 4: Actions and results of AC Aux Power MCCBs/CP in E-Panel

No. Item Action Result
Power is supplied to main aux line to all loads (3P 480Vac)
1 AC Utility Power(QE1) Turn ON | (incl. SPD, M-LINK Chiller, M-LINK HVAC, FACP, Power
Supply Unit for 24Vpc, Communication devices, etc.)
2 AC SPD Turn ON | Connection SPD to the Power Line
3 M-LINK #1 Chiller Turn ON | Power is supplied to M-LINK #1 Chiller (3P 480Vac)
4 M-LINK #2 Chiller Turn ON | Power is supplied to M-LINK #2 Chiller (3P 480Vac)
5 M-LINK #3 Chiller Turn ON | Power is supplied to M-LINK #3 Chiller (3P 480Vac)
6 | ACAuxforUPS#1Loads | Tumn ON | AC Aux lines for UPS #1 Loads (3P 480Vac)
7 AC Aux for UPS #2 Loads Turn ON | AC Aux lines for UPS #2 Loads (3P 480Vac)
8 | ACAuxforUPS#3Loads | Tun ON | AC Aux lines for UPS #3 Loads (3P 480Vac)
9 Aux TR Turn ON | Step down TR for 280-120Vac Loads
10 M-LINK#1 BPU(QE35) Turmn ON | Power is supplied to M-LINK #1 24V control power
11 M-LINK#2 BPU(QE36) Turn ON | Power is supplied to M-LINK #2 24V control power
12 M-LINK#3 BPU(QE37) Turn ON | Power is supplied to M-LINK #3 24V control power
13|  M-LINK #1 HVAC(QE16) Turn ON | Power is supplied to M-LINK #1 HVAC
14|  M-LINK #2 HVAC(QE17) Turn ON | Power is supplied to M-LINK #2 HVAC
15|  M-LINK #3 HVAC(QE18) Turn ON | Power is supplied to M-LINK #3 HVAC
16 E-Panel HVAC(QE19) Turn ON | Power is supplied to M-LINK #3 E-Panel HVAC
17 FACP Power(QE20) Turn ON | Power is supplied to FACP
18| E-Panel receptacle(QE21) | Turn ON | Power is supplied to spare outlet
19|  24Vdc for UPS #1 Loads Turn ON | Power is supplied to M-LINK #1 UPS #1 Loads
20 24Vdc for UPS #2 Loads Turn ON | Power is supplied to M-LINK #2 UPS #2 Loads
21| 24Vdc for UPS #3 Loads Turn ON | Power is supplied to M-LINK #3 UPS #3 Loads
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No. [tem Action Result
24Vdc feeders of loads like communication devices, ventilation
22| Circuit Protectors for 24Vdc | Turn ON | systems (8ea circuit protectors + 4ea circuit protectors for
UPS/FACP Battery maintenance)

2.2.2 UPS & FACP Battery Switch Close

To connect the UPS and FACP batteries, ensure that the circuit protectors and MCB switches
are closed on site. It is important to close the circuit protector (QE104) only after the MCB (QEZ20)
for FACP AC power is connected, in order to prevent damage to the FACP. Make sure to close

CAUTION

The circuit protector (QE104) for FACP battery should not be
connected before FACP AC Power (QE20) is supplied.

the circuit protectors and MCB switches after AC power is connected.

Figure 8: UPS & FACP Battery CP and MCB

Table 5: UPS & FACP Battery CP and MCB
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Label Device Type Coé;isisr?ql?]itng Remark
QE101 CP UPS#1
QE102 CP UPS#2
QE103 MCB UPS#3
QE104 cP FACP battery Close only afterpt(r)l\tlav(la\fCiZSBcfgsEeiO) for FACP AC

2.2.3 UPS buffer Time Setting Adjustment
To enable UPS operation, adjust the buffer time from 0.5 minutes to infinity (). Use a tool such
as a flat screwdriver to adjust the setting. Each E-Panel contains three UPS units. Ensure that

the settings are adjusted on-site for all three UPS units.

Figure 9: UPS Buffer Time Setting Adjustment
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2.2.4 FACP Operation Check

As part of the start-up procedure, please ensure that the "System Normal' message is
displayed on the control panel. In the absence of any alarms or troubles, the system operates in
normal mode. During this mode, the control panel will display a "SYSTEM NORMAL" message.
For detailed information on FACP event clearing and troubleshooting, please refer to “Chapter 3
Maintenance." This section provides comprehensive guidance to clear events and troubleshoot
issues that may arise.

Refer to F2X4-5.1US-FS01_AC&DC LINK Fire Safety Logic and F2X4-5.1US-FS01_AC&DC
LINK Fire Safety Electrical & Communication Design for detailed information about FACP.

Figure 10: FACP key pad

Typical Trouble message that appears on the LCD display:

Type of event ——— Type of device Custom descriptor for
r this device location

TROUBL PULL STATION INTENSIVE CARE UNIT
EASTERN WING II:&I‘JREF' 03:L4P 011515 2NLu47

Extended 12 characterJ Type of trouble J L Device address

custom label

Time and date of trouble

Figure 11: Message details of FACP window
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Table 6: Descriptions and actions depending of FACP system trouble (Diagnosis Condition)

. Diagnosis :
Category Description Action
Level
E-Panel . ) , .
FACP in E-Panel has a trouble. Alarm EFACPTA alarm on BSC window
FACP Trouble
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2.2.5 DC Side Disconnect Switch Close in E-Panel
CAUTION

Beware that DS shows opposite behavior with connection between DC
line and E-Panel. For example, If DS is opened, DC line is disconnected

from E-Panel, and if DS is closed, DC line is connected to E-Panel.

(1) Unlock LOTO in E-Panel

Refer to 3.3.5 chapter for detailed information of LOTO process in E-Panel. The LOTO removal
process should be followed in reverse for installation.
(2) Operation with AC Control Power

When the control power is supplied, the DS (Disconnect Switch) spring is automatically
charged. This allows for the opening and closing operation of the DS by simply pushing the
button on the DS. Figure 12 provides a visual representation of the operation of the DS,
illustrating how it can be manipulated to open or close the circuit as needed. Press “I” button to

close the DS. After confirming that DS is closed, apply the LOTO back to DS.

Figure 12: Operating disconnect switch (control power supplied)
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Table 7. Description and Action of E-Panel DS Status (Diagnosis Condition)

i Diagnosis
Category Action Result
Level

E-PLC: Report to BSC
E-Panel Disconnect BSC: Report to Upper Controller

Switch Status E-Panel DS opens Fault BSC: Recalculate charge and discharge limit
BSC: MC Open after 4s

Table 8. Actions and results of E-Panel DS Status

Action Result
DS is opened.
Push red button(O) The external DC Line is disconnected to E-Panel electrically.
DS status indicator changes from ‘(I)CLOSE' to ‘(O)OPEN’
DS is closed.
Push green button(1) The external DC Line is connected to E-Panel electrically.
DS status indicator changes from ‘(O)OPEN'’ to ‘(I)CLOSE’

(3) Manual Operating without AC Control Power

Note

In the absence of control power, the Disconnect Switch (DS) can only be
operated by using the lever on the main body to manually charge the DS
spring. It is necessary to manually charge the DS spring in order to
resume the opening or closing operation of the DS without AC control
power. This ensures that the DS can still be operated even in situations

where control power is not available.

If the control power is not supplied, spring must be charged manually to operate DS. Follow

these steps to charge the spring and confirm it is charged.
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Figure 13: Spring charging and changes in spring status

1. Pullthe lowering handle up and down. Repeat this action until spring status indicator changes
color.

2. If the color of the spring status indicator changes to yellow, it indicates that the spring is
charged and ready for operation.
Pull the cover and operate DS as described above.
Apply LOTO back to DS.

2.2.6 Turn on the ‘BSC IPC’ in E-Panel and Automatically run BSC SW.

The BSC IPC will be turned on when the Circuit Protectors for 24Vdc are closed(QE38 CP is
the BSC switch).

When ‘JF2Enc BSC Viewer’ is executed in USER PC, it automatically attempts connection to
the BMS. If Communication with BMS is normally connected, it transitions to ‘Normal’ state. If
Communication with BMS is NOT normally connected in case of failure, it transitions to ‘Not
Initialized’ state. Refer to F2D4-5.1US-CT01_BSC SW User Manual for checking the operating

State.
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2.2.7 Check Battery Normal state and Close Contactors

To verify the M-LINK racks are closed, check that the battery state is 'Normal' and confirm the
visibility of the rack voltage on the BSC display.

When the battery state is normal, the system can be operated after closing the contactors on

each rack. Below are the method for control of contactors for each rack.

Method 1) Send ‘ContactorClose’ signal through L1 Controller

Once the L1 controller is connected to the L2 controller of the E-Panel, the ‘ContactorClose’
command can be sent through Modbus communication. Please refer to the modbus map for the

communication setup between the L1 controller and L2 controller

Method 2) Send ‘ContactorClose’ signal through BSC Ul Interface

Once the authority is changed to 'Supervisor'(Only permission allowed LGES internal), the
JF2Enc.Emulator can execute. Enter the IP address of the BSC system. Click '‘Connect' to
establish the connection, ensuring that both the PCS and DC LINK tabs are connected. Verify the
connection status and navigate to the Command section. Click '‘ContactorClose' to close the MC
in the M-LINK rack. This action will initiate the closing of the contactor within the racks of the M-
LINK system. Refer to F2D4-5.1US-CT0_BSC SW User Manual for JF2Enc.Emulator and IP

address set-up. Check battery status information, including the number of online racks.

Note

Some racks may fail to close a contactor due to voltage or state of charge
(SOC) differences between the racks or a system fault. Refer to JF2Enc
BSC SW Supervisor Manual for Relay Control.
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2.2.8 LOTO Process

2.2.8.1 LOTO Installation on DC Main Line in E-Panel

Note
E-Panels [EPNL_1200A and (EPNL_1200B & EPNL_1200C)] have mirrored internal
layouts. The installation procedures are the same for all E-Panel types, except for

the opposite locations of mirrored components.

LOTO must be applied prior to E-Panel maintenance work. Method of applying LOTO process

is as follows.

1) Prepare LOTO components located in the E-Panel door.

2) Close both DS switch covers.

3) Insert HASP through both covers’ holes and verify that hasp is securely fixed to the switch
cover.

4) Insert the safety tag in the padlock.

5) Lock the padlock with the safety tag to ensure it is easily recognized.

6) Verify that E-Panel is securely locked out. Verify absence of voltage for each element

that personnel can come into contact with such as DC SPD, DC Main busbar, and etc.

Authorized personnel shall retain padlock key.
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Figure 14: E-Panel LOTO location (DC Main Circuit)

1. Inorder to apply the LOTO system on E-Panel,

prepare the enclosed Lockout hasp 2. Close both DS B1 Covers

4. Verify that the lockout hasp device is secured

3. Fasten the lockout hasp on both cover holes well on DS B1. cover

6. Fasten the lock. Verify that the LOTO system is
well secured to E-Panel. The authorized person
keeps the lock key

5. Fasten the enclosed lock with safety tag to the
lockout hasp hole

Figure 15: Applying LOTO (DC Main Circuit)
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2.2.8.2 LOTO installation on DC BPU control power in E-Panel

Note
Both E-Panels (EPNL_1200A & EPNL_1200B) have mirrored internal layouts. The
installation procedures are the same for both panels, except for the opposite

locations of mirrored components.

The LOTO process for the 24V DC control power follows the same procedure as the LOTO
process for the DC Main Circuit. Locate the corresponding 24V circuit breakers in the diagram

below.

Figure 16: Applying LOTO to E-Panel MCB

1) Plug the MCB locking device into QE.35, QE.36, and QE 37.
2) Insert the padlock into the hole of the locking device and lock it.

3) The authorized person should keep the key to the lock.
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2.2.8.3 FACP MCB Locking Installation in E-Panel

Note

E-Panels [EPNLTF_1200A and (EPNLTF_1200B & EPNLTF_1200C)] have mirrored
internal layouts. The installation procedures are the same for all E-Panel types,
except for the opposite locations of mirrored components.

To ensure the MCB remains in the closed state, the FACP MCB must be secured with a locking

device and a padlock.

Figure 17: Applying LOTO to E-Panel MCB

1) Plug the MCB locking device into QE.20.
2) Insert the padlock into the hole of the locking device and lock it.

3) The authorized person should keep the key to the lock.
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2.3 Power-Off DC LINK

When it is necessary to stop operation of the DC LINK for inspection or maintenance, proceed

as follows.

2.3.1 Power-Off for ‘Normal state’

Step 1 Verify that the system’s Charge/Discharge function has stopped.

Step 2 Verify that the PCS system has been turned OFF.

Step 3 Send ‘ContactorOpen’ and ‘Stop’ signal through BSC.
Method 1) Send ‘ContactorOpen’ signal through L1 Controller

Please refer to the modbus map for the communication setup between the L1
controller and L2 controller

Method 2) Send ‘ContactorOpen’ signal through BSC Ul Interface

Once the authority is changed to 'Supervisor', the JF2Enc.Emulator can execute. In
the Command window, select 'ContactorOpen' to open the MCs in the racks. Ensure
that all MCs in the rack are open and all racks are in an offline state.

CAUTION
Stop charging/discharging before disconnecting from the
BMS. If this is not done, the stop command will be rejected

during charging/discharging.

Step 4 Turn off the power of the BSC IPC to terminate BSC.

Open the Maintenance door in E-Panel. Press the power button of BSC IPC inside E-

Panel to turn off the BSC IPC power.
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Step 5 Press the ‘Open’ Button on the DS in E-Panel.

Refer to Step 4 in 2.2 Power-On DC LINK for DS operation in E-Panel.
Press “O” button to open the DS.

Step 6 Turn off the ‘FACP’.

Disconnect battery cable. (Recommended Torque: 2 ~ 2.9 N-m)
Protect terminals with battery caps to prevent short circuit.
Turn off the Main MCCB and FACP MCB.

Step 7 Turn off the ‘AC Aux Power’ by opening the MCCBs.

Refer to Step 3 in 2.2 Power-On DC LINK for BPU Power Switch.
Turn off all MCCBs in reverse order.

2.3.2 Power-Off for Emergency

WARNING

In the event of an arc flash or electrical hazard on the DC LINK system,
it is crucial to prioritize safety. The Emergency Stop Switch (E-Stop)
should be manually operated immediately to halt all operations and cut

power to the system.

The Emergency Stop (E-Stop) switch is used during emergency situations involving electrical
accidents. When the E-Stop switch is pressed, the contactors in M-LINK and DS (Disconnect
Switch) in the E-Panel system open. The specific actions for each device are detailed in the
following Table 9. Once the emergency situation is resolved and it is safe to do so, the E-Stop
switch should be turned in the direction indicated by the arrow to release it. This action restores
the normal operation of the system. It is important to follow proper safety procedures and
guidelines when using the E-Stop switch and to only release it once the emergency situation has

been resolved.

Table 9: Description and action of E-Stop (Diagnosis Condition)

Diagnosis
Level

Category Action Result

Press E-Stop in E-Panel

E-Panel E-Stop manually

Fault E-PLC: Report to BSC
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BSC: Report to Upper Controller

BSC: Recalculate charge and discharge limit
E-PLC: DS Open after 2s

BSC: MC Open after 4s

Figure 18: Emergency stop switch of E-Panel
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2.4 Operational Permission
There are three types of accounts in BSC SW, each with different permissions. Two (‘User’ &

‘Admin’) accounts are available for the user to operate DC LINK.

2.4.1 Permission Change

Current permissions can be checked in the upper right corner of the main screen.

Figure 19: Changing Account
Click on the current permission, to open the password window as shown above. Enter the

password for the desired authority and click 'Yes’, the authority automatically changes.

2.4.2 Admin authority
The User account is used for regular operation, while the Admin account is used for maintenance.

- User : Only basic control necessary for operation is possible.
1) Manipulate BSC: BMS communication connection and disconnection,

2) BSC basic setting: user option setting (Logging Path & Port No.)

- Admin : The following functions can be used in addition to the functions available in user
permissions.

1) Simulator: Simulator for Matching Test with Upper Controller, JF2Enc.Emulator
2) Setting Values Read / Write : Configurator, NV Read/Write

DC LINK PLC NV Read/Write(JF2 Enclosure)
3) CER(Critical Event Record) Read / Write

For detailed functions for each permission, refer to F2D4-5.1US-CT01_BSC SW User Manual.

Note
Individual settings cannot be changed with admin authority. Only

LGES-provided setting values can be written.
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3. Maintenance

DANGER

Before maintenance of JF2 DC LINK, read following cautions carefully.

1) Do not bring any conductive object closer to energized conductors.

2) Read all safety notices (Caution, Warning, Not and Danger) carefully.
3) Ensure DC LINK system is completely shut down.

4) Ensure only authorized persons can enter the operation area.

5) Ensure that all people on-site wear appropriate PPE.

6) Ensure maximum security for all energized zones shall be kept locked

WARNING

Do not perform maintenance for JF2 DC LINK System during conditions of
rain, wind, snow, or excessive humidity. LGES is not liable for any damage
caused by violation of this warning.

CAUTION
When conducting any maintenance work, it is essential to strictly adhere to
the regulations of the country where the installation is located. Restrictions

imposed upon the equipment, where applicable, must be respected.

Note
The O&M contractor is responsible for product maintenance.
LGES only provides guidance on product maintenance and replacement

options.

3.1 Maintenance Precautions

Maintenance work may only be performed by trained personnel familiar with the characteristics
of the individual product, in accordance with all relevant safety regulations and those of other

technical authorities, and with other overriding instructions that may apply.

The inspection and servicing intervals for some of the equipment/components (e.g. parts
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subjects to wear) are determined by fixed criteria, such as switching frequency, length of service
and number of short-circuit breaking operations. Maintenance intervals for certain equipment may
depend upon the different modes of operation, the degree of loading, and environmental

conditions (including pollution and dusty air).

1) Where necessary, the working area must be isolated and secured against reconnection in
accordance with the safety regulations specified by appropriate national standards before
inspection.

2) The proper condition of the panel should be verified by regular inspections.

3) Under abnormal operating conditions (including adverse climatic conditions) and/or special
environmental stresses (including heavy pollution and dusty atmosphere), inspection may
be necessary at shorter intervals.

4) Visual inspection primarily involves checking for grime, corrosion and moisture, such as:
A) Effects of high temperature on the main circuits.
B) Traces of partial discharge on the insulating material parts.
C) Traces of leakage current on the insulating material parts.
D) Surfaces of the contact systems.

5) To ensure that fire-related components operate effectively in environments with snow, rain,
and wind, appropriate managing must be taken like preventing snow accumulation above
the intake damper.

Inspection must also include correct mechanical/electrical operation of the following parts:

switching devices, actuating, interlocking, protection and signaling devices.

3.2 Maintenance Item and Period

The following maintenance periods are recommended. The actual maintenance period should
be reasonably adjusted considering the specific installation environment of the product. Factors
such as the scale and location of the power plant, as well as the on-site environment, can affect
the maintenance period of the product. In operating environments with severe sandstorms or dust,
the maintenance period should be shortened, and the frequency of maintenance should be

increased.
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3.2.1 Classification of Periodic Inspection

[tem

Description

Visual inspections
& System status check

Visual inspection involves visually evaluating the components and overall condition of the system,
which can be done externally, whether or not the system is in operation. This includes checking
for any damage or deformation of the container and internal devices.

Additionally, it is important to verify if the system status is normal and if any nuisance trips or
faults have occurred during operation.

These inspections should be conducted periodically, regardless of the time frame.

Every half a year

These inspections include system normality check and safety tests such as system shut down
sequence and ventilation system.

These involve visual inspections of DC LINK while the supply ac power is not interrupted.

1) Check the status of the communications

inspections
2) Check for alarms generated by BSC
3) Check the shutdown sequence of BSC and ventilation system
4)  Correct any observed abnormality in the normal.
These inspections include full operational checks and fire system safety system maintenance
These involve visual inspections while opening doors of DC LINK while the supply ac power is
not interrupted.
1) Complete operational testing is performed ensuring all equipment fully and efficiently
operates without abnormalities.
Every year 2)  All equipment and components should be inspected according to manufacturer’s
inspections specifications.

3) Check the fire safety system maintenance and calibration.
4)  Where equipment must remain energized, caution should be exercised when
inspecting.

5) Ifafull inspection is not possible as energization must be maintained, visual inspection
should be performed, and a full operational inspection must be rescheduled in the near
future.
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3.2.2 Every half year inspections

Part

Object

Inspection Type

Criteria

Inspection Method

M-LINK

Enclosure

Appearance

1) No Corrosion or dent on the
enclosure

2) Check the abnormality of
door sealing

Refer to Chapter 3.4.1

Grounding Cable

1) No visible damage, corrosion,
or wear on the grounding
cable?

2) No looseness of the
grounding connection

3) Door Grounding cable is
pointing downward?

Refer to Chapter 3.4.1.2

HVAC

Appearance

Terminals of wiring Panel

Operational Reliability of fan

Condensate drain

Condensate cleaning

Evaporator cleaning

1) The unit is clean and dust-
free and free of dirt

2) There is no dust in the fan
and no foreign
matter blockage at the air inlet.

Refer to Chapter 3.4.3.4

Chiller

Appearance

Terminals of wiring panel

Circuit breaker check

Operational reliability of fan

Condenser cleaning

1) The liquid cooling unit is
clean and dust-free and free of
dirt

2) There is no dust in the fan
and no foreign matter blockage
at the fan/condenser

Refer to Chapter 3.4.3.1

Cooling Pipe

Pipe Line Assembly Check

1) Check whether the
connection points are loose and
damaged

2) Check any other leakage
occurred (The color of coolant is
neon pink).

3) Inspect the I-torque mark for
every M-LINK’s coolant pipe

4) If the torque mark is not
aligned, it should be fastened
and mark again through the
torque wrench.

Refer to Chapter 3.4.3.2

Rack
& Comm
device

Cable Connections

Check whether pack-to-pack
connection cables are securely
locked

Refer to Chapter 3.4.2

Communication Cables

No visible damage on pack-
pack comm cables / Ethernet
cables

Visual inspection

BPU Fan

Check whether the fan is clean
and free of dirt

Visual inspection

BPU Cable Connections

1) Check whether there is no
visible damage on BPU power
cable

2) Check the power terminal
block is securely installed.

Visual inspection
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DS in E-Panel

Part Object Inspection Type Criteria Inspection Method
Check the status of gas/smoke
sensors
Smoke Sensor & — If the gas sensor LEL data
Gas Sensor .
over 1.0, calibrate the gas
sensor of it Refer 10 3.5.15
. Check whether there is any elertoos.%.
Fire FACP .
alarm in FACP
Safety
System Horn & Strobe Clean and check the horn&
Strobe
In BSC browser and entering
Ventilation Door Opening manual mode of BSC, check Refer 10 3.5.1.4
(3 Months recommended) whether roof exhaust vents and o
intake fand operates or not.
Enclosure Appearance No Corrosion or dent on the Referto 3.3.1
enclosure
Appearance
Terminals of wiring Panel 1) The unit is clean and dust-
free and free of dirt
Operational Reliability of fan
HVAC . . Refer to Chapter 3.4.3.4
Condensate drain 2) There is no dust in the fan
- and no foreign
Condensate cleaning matter blockage at the air inlet.
Evaporator cleaning
Check the loose terminals or
DC Main Circuits any deformation, burned Refer to 3.3.2
mark in DC main circuits
Check the loose terminals or
Aux Power Circuits any deformation, burned Visual Inspection
mark in Aux power circuits
Visual check overall protection
relay (MCCB,MCB,CP) by
E-Panel referring to figure 8
Protection Relay Visual Inspection
Check the status of relay and
any burned or deformation
mark.
Electrical Check the M-LINK and E-Panel
Component Indicators & Lamp lamp operates and Indicator for Visual Inspection

UPS & UPS battery

Check the UPS status lamp is
green

And battery status by checking
UPS battery lamp

Refer t0 3.3.3.2

SPD

1) Check the DC SPD status by
indicator

2) Check the AC SPD status by
indicator

Refert0 3.3.3.5

Aux TR

Check any signs of
discoloration, cracks, or
bulges on the insulation
material

Visual Inspection

a7

JF2 DC LINK O&M Manual - Rev. 8.1 — Confidential Document — SHARED UNDER NDA ONLY




3.2.3 Every year inspections

Insulation Check of AC Power
Circuits

GND
2) Between each phase(L1-
L2/L2-L3/L3-L1)

*Must remove AC SPD or Turn
off MCCB of it

Part Object Inspection Type Criteria Inspection Method
Check the any abnormal noise
Abnormal Condition and temperature or Refer to Chapter 3.4.1.1
condensation
Locking Rod, Cam .ChECK M-LINK Door locking rod Visual inspection
is well operated
Enclosure Warning Label Clean the warning labels Visual inspection
: . Check whether flammable or - .
Flammable & Foreign object foreign object around DC-LINK Visual inspection
. . Check corrosion or crack in ) . .
Anchors and/or Welding Points Anchoring bolt or welding status Visual inspection
HVAC Check System Alarm Check the HVAC alarm history Visual inspection
Measure the coolant PH by
M-LINK . Coolant maintenance following 3.4.3.3 Refer to 3.4.3.3
Chiller PH value less than 7.5
Check System Alarm Check the Chiller alarm history Visual inspection
BPU BPU Contactor function tests Check the operating status of Send the Start/Stop command
the DC contactor at the power-off status
Gas Sensor Calibration Do the calibration of gas Refer to 3.5.1.5
Sensors
i Smoke Sensor &
S lfrety Gas Sensor
afe . .
System Linkage FACP FoIIovy the linkage test by Refer t0 3.5.1.1
Test ,. following 3.5.1.1
Ventilation System
Horn & Strobe
Check the operation of
DS operation Disconnect Switch and check
the status
Insulation resistance over 30M
Insulation Check of DC Main Q between DC main circuit to
Circuits GND
*Must remove DC SPD
Insulation resistance over 30M
Electrical €2 between
E-Panel 1) AC aux circuit(L1,L2,L3) to
Component

UPS battery

Voltage over 24Vdc for UPS 1-3

FACP battery

Voltage over 10.8Vdc for
each battery (2 battery
installed in FACP)
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3.3 Maintenance: E-Panel

3.3.1 Enclosure
Inspect the enclosure of the E-Panel, including the door, handle, latch, and hinge and lock
devices, etc. for any signs of rust or damage.

If necessary, perform a clean-up or re-paint to remove any corrosion or debris.

3.3.2 DC Main & AC Aux Circuit

3.3.2.1 Visual and Loose Parts Check
Check for loose terminals in DC Main Circuits and AC aux circuits. Check for deformation or
abnormal odors at conductors on DC main & AC aux circuits.

Securely tighten any loose terminals and replace damaged parts.

3.3.2.2 Insulation Resistance Check of DC Main Circuits
Verify DC LINK system insulation resistance as follows :

1) Wear appropriate PPE before checking the voltage and insulation resistance

2) Verify PCS system has been turned OFF

3) Open the Main DC side disconnect switch in E-Panel

4) Close the all the contactors of M-LINK by commanding through BSC

5) Check the Main DC voltage of battery side by measuring terminal to the disconnect switch

in E-Panel (To conduct measurements within the E-Panel, the multimeter’s voltage range
should be at least 1500Vdc)

6) Check the insulation resistance between the DC voltage lines and GND
7) Open all the contactors of M-LINK after checking the resistance

8) Referto 2.2 Power-On DC LINK for rebooting the system

Table 10: Insulation resistance requirement

Item Requirement

1000V, 60 sec,

DC LINK System > 30MO

Figure 20: Insulation resistance check
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CAUTION
LGES shall be notified if the insulation-resistance or measurement
voltage displayed on the device drops suddenly when measuring the

insulation-resistance.

3.3.2.3 Insulation Resistance Check of Aux power line
The insulation resistance check should be performed when the DC main and Aux power are off.

Interval .
Item : Inspection Method Remarks
(1 time)

With insulation resistance meter.

-. Between each phase.

-. Low voltage circuit (L1-L2, L2-L3, L3-L1)
|n5'U|ta“0n Annually - 500V. -. Between parallel connection
resistance . ' Points (L1, L2, L3) and ground.

Do after cleaning the insulator and Criteria: Value > 30 MO

insulation material with a dry cloth. -~ Criteria: Value

* Must remove SPD and Turn off MCCB

3.3.3 UPS, SPD and Transformer

Item Intgrval Inspection Method Remarks
(1 time)
UP;}:ETUS 6 Months | UPS status check Check the LED indicator at the UPS
UPS batiery 6 Months | UPS battery status check Check the LED indicator at the UPS battery
Status check
Voltage check 1 Year UPS Battery terminal voltage check Over 24Vpc

of UPS

Whether SPD all three modules installed and
green status check

any signs of discoloration, cracks, or Check the insulation of transformer and replace
bulges on the insulation material? the transformer if needed

SPD Status 6 months | SPD status and installation check

Transformer 6 Months
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3.3.3.1 Voltage Check of UPS Battery
The To do the voltage check of UPS battery, the process is as follows and refer to the below

figure for the detail guidance.
1) Turn off AC aux power by turning off the all AC Utility MCCB.

2) Check the location of UPS by refer to the below figure
3) Check the UPS battery SOC by using multimeter.
4) Set the UPS as battery mode off by shorting remote-SGnd using the cable

5) Measure the voltage of UPS battery. If the voltage is below 24Vdc, please replace the UPS
corresponding UPS battery

6) Set the UPS as battery mode off by shorting Bat-Start-SGnd using the cable

Figure 21: Location of UPS and Battery in E-Panel
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Figure 22: UPS battery SOC and voltage measuring point

Figure 23: UPS battery start/off setting mode

3.3.3.2 UPS Status Check
The UPS has LED indicator at the front panel of it. Below figure is the LED status check table.

If the alarm LED is red or maintenance is needed, please replace the UPS or UPS battery.
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Figure 24: UPS status table

3.3.3.3 UPS Battery Replacement

There is no official recommended replacement period, as battery replacement varies greatly

depending on charge/discharge cycles and operating temperatures. However, we recommend

that replace it within 3-4 years. After checking the UPS Battery voltage, please decide to replace

it.

The process is as follows and refer to the below figure for the detail guidance.

1)
2)
3)
4)
5)

After turning off the MCCB of Aux power, Remove the battery fuse

Unscrew the bolts on the battery case using screw driver

Remove the battery case

Replace the UPS battery and screw the bolts(18-19N-m) and reinstall the battery fuse
After install the battery, turn on the MCCB of Aux Power
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Figure 25: Location of UPS Battery Fuse

Figure 26: Location of UPS Battery screw

3.3.3.4 UPS By-Pass Mode
If the UPS is failed and there are no spare parts to replace, the customer can use UPS by-p
ass mode until the UPS is supplied.

After turning off the Main Aux MCCB, and turn off the MCB what you need to change UPS, then by
changing the location of lock pad, you can switch to UPS MCB to bypass MCB.
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Below are the figures of location of UPS MCB and bypass MCB, and the diagram of it.

Figure 27: Location of UPS and Bypass MCB

Figure 28: MCB QE number and diagram

3.3.3.5 SPD Installation and Status
There are two kinds of SPDs on E-Panel, Check the equipment status of SPDs on AC and DC.

Check the SPD all three modules are installed each and check the indicator if SPD is green.

55

JF2 DC LINK O&M Manual - Rev. 8.1 — Confidential Document — SHARED UNDER NDA ONLY



Figure 29: Location of AC&DC SPD

In case of DC Main circuit Hi-Pot test on site, please make sure to remove left and right DC
SPD Plug. Do not remove middle SPD Plug.

Figure 30: DC SPD Internal Configuration

In case of AC Aux circuit Hi-Pot test on site, please make sure to remove AC SPD Plug.

Figure 31: AC Aux SPD Internal Configuration
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3.3.4 FACP (Fire Alarm Control Panel)

Note

This section specifically covers the FACP (Fire Alarm Control Panel)
Mode programmed by LGES. It includes information about the Alarm,
Supervisory, and Trouble modes as programmed by LGES. For detailed
information about the modes that occur within the FACP itself, refer to
the FACP manual provided by the manufacturer.

Interval .
[tem i Inspection Method Remarks
(1 time)
FACP In compliance to NFPA 72, Table
Battery Annually 14432 Over 10.8Voc for each battery
FACP Annually gRg&k whether there is any alarm in Inspection details described in M-LINK

3.3.4.1 Fire Alarm & Supervisory Mode on Fire Event

WARNING

When afire alarm is triggered from the FACP (Fire Alarm Control Panel),
it indicates that the corresponding DC LINK may be in a very dangerous
condition. In such cases, it is crucial to prioritize safety and take
appropriate measures to ensure the well-being of personnel and
mitigate potential risks.

If the occurrence of a fire event is confirmed, it is important to avoid
approaching the specific DC LINK and leave it alone for a sufficient
amount of time to allow for the ventilation of any potentially explosive
gases inside the DC LINK system. This is necessary to minimize the risk
of ignition or further escalation of the fire hazard.

During this time, it is recommended to follow established emergency
protocols, evacuate the area if necessary, and contact the appropriate
authorities, such as the fire department, to report the incident and seek
professional assistance in handling the situation. Safety should always

be the top priority in such circumstances.
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The FACP operation guide may be changed by changing the model of FACP.

When the M-LINK Fire Safety Logic is triggered, either by actuation of the combustible gas
detector or smoke sensor, the control panel initiates a series of actions to respond to the fire event.
These actions may include:

1) A buzzer sounding on the control panel.

2) Flashing FIRE ALARM LED and SUPERVISORY LED.
e FIREALARM LED is on: An alarm signal is sent to designated center (FCC) to warn
operators of fire.
e SUPERVISORY LED is on: Ventilation doors open.

Figure 32: FACP Screen After Detection of H2 Sensor

Table 11: Descriptions And Actions Depending on FACP Fire Alarm (Diagnosis Condition)

_ Diagnosis
Category Description Result
Level
Smoke Sensor Smoke Detector on the left side of M-LINK Alarm SMK1A alarm on BSC window
Detected is detected.

M-LINK Fire Alarm Signal Activation Trigger
(One of the following):

1) Smoke sensor

2) Combustible gas sensor

Open ventilation doors (3 EA)
Fault Shutdown HVACs (3 EA) on M-LINK.
BFAF fault on BSC window.

M-LINK Fire Alarm
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[ 3)PLC DI Activated | | |

Refer to F2X4-5.1US-FS01_AC&DC LINK Fire Safety Logic for detailed information of JF2 M-
LINK Fire Alarm.

If it is confirmed that the detection of smoke or combustible gas sensor in the M-LINK system
is due to gas or smoke generated outside the M-LINK, and there is no fire or smoke occurring
inside the M-LINK system, follow the procedures to reset the FACP (Fire Alarm Control Panel)

and return to System Normal Mode.

1. To silence the panel sounder and any programmed audible outputs that may be on, press
the "SIGNAL SILENCE" key. The "FIRE ALARM" LED, "SUPERVISORY," and "SIGNALS
SILENCED" LED lights will remain steady.

Figure 33: FACP screen after pressing SIGNAL SILENCE

2. Reset JF2 M-LINK fire alarms

Press the "SYSTEM RESET" key. The display will show "TROUBLE IN SYSTEM" for
approximately 10 seconds while the fire safety system initializes. After the system initialization,
the "SUPERVISORY" LED and "SIGNALS SILENCED" LED will turn on again, indicating that
the ventilation doors are open.
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Figure 34: Fire alarm mode of FACP after pressing SYSTEM RESET

Figure 35: FACP screen after system initialization

3. Turn off SUPERVISORY SIGNAL.

Note

The Supervisory Signal is programmed to monitor the status of the
ventilation doors to ensure they are completely closed. If any ventilation
doors are open or if the electrical latches on the ventilation doors fail to
send a 'closed status' signal to the FACP, the SUPERVISORY LED will be
illuminated. This indicates that there is a supervisory condition due to the
open ventilation doors or the failure of the latches to indicate the closed
status. It is important to address and rectify the issue by closing the

ventilation doors properly or resolving any latch-related issues to clear the

supervisory condition.

To turn off the SUPERVISORY LED, ensure that all ventilation doors on the M-LINK are closed

properly. The method for closing the ventilation doors is explained in Chapter 3.4.4.4 in this
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manual. Please refer to that chapter for detailed instructions to close the ventilation doors correctly.
Once all ventilation doors are closed as per the instructions, the SUPERVISORY LED turns off,

indicating that the supervisory condition has been resolved.

Table 12: Descriptions and actions depending of FACP supervisory #1 (Diagnosis Condition)

e Diagnosis ;
Category Description Action
Level
Ventilation Door Status | Any Ventilation Door Opens Alarm VDSA alarm on BSC window

Refer to F2X4-5.1US-FS01_AC&DC LINK Fire Safety Logic for detailed information of M-LINK

Supervisory Mode.

Figure 36: FACP Screen After Closing All Ventilation Doors

3.3.4.2 Trouble Mode

CAUTION
The subject of work to resolve electrical fault is determined by contract

among LGES, contractor and EPC.

The system is in a trouble condition when the control panel detects an electrical fault as
specified on Table 13 below. If fire alarms are not active, the control panel performs the following

actions:
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Figure 37: FACP screen for trouble mode

1) Abuzzer sounds on the control panel.

2) The SYSTEM TROUBLE LED flashes.

Table 13: Descriptions and Result due to FACP system trouble (Diagnosis Condition)

- Diagnosis
Category Description Result
Level
E-Panel FACP in E-Panel experiences trouble Alarm EFACPTA alarm on BSC window
FACP Trouble P '

Refer to F2X4-5.1US-FS01_AC&DC LINK Fire Safety Logic for detailed information of JF2 M-
LINK Trouble Mode.

Table 14: Trouble Type and Procedure to Solve FACP System Trouble

Trouble Type Description Procedure to solve trouble

FACP AC FAIL FACP AC input power cut of (;heck FACP&POWER UNIT MCCB on and AC input power
(E-Panel) lines

s —
FACP battery lines disconnected. Check FACP battery lines. *Detailed Information is in the next

page
FACP BATTERY | FACP battery low (Less than 20V) Charge FACP batteries. (Exceeding 20.5V)
FAULT
(E-Panel) FACP battery high (More than 30V) | Discharge FACP batteries. (Less than 29.5V)
FACP batery completely Replace FACP batteries.
discharged
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LINE TROUBLE
(DC LINK)

Wiring error (open, short) occurred
related to the fire safety system

Check wiring related to the fire safety system
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3.3.4.3 Voltage Check of FACP Battery
To do the voltage check of FACP battery, the process is as follows and refer to the below figure
for the detail.
1) Turn off AC aux power by turning off the all AC Utility MCCB.

2) Open the FACP box

3) The backup battery voltage must be checked one by one. (a total of two backup batteries
are connected parallel to the FACP) : Measure the voltage between the + and - terminals
of the backup battery of the FACP using a voltmeter. (refer to the image below) Insert the
safety tag in the padlock.

4) Replace the backup battery with a new one if the voltage is less than 10.8V since the

battery life is reduced.

5) If the backup battery voltage of the FACP is 10.8V or higher, there is no problem with
performance and quality even if used without replacement. (10.8V: Cut-Off Voltage of

Discharge for a backup battery)

Figure 38: FACP battery and measuring point

3.3.4.4 Replacement of FACP Battery
The typical lifespan of a battery is 4-5 years. After checking the FACP Battery voltage, please
decide to replace it.
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The process is as follows and refer to the below figure for the detail guidance.
1)  After turning off the Aux power, disconnect the cable.

2)  Take out the FACP battery

3) Replace the FACP battery and screw the bolts (4-5 N-m)

4)  Please note that the two FACP battery should be connected in series

3.3.5 HVAC

If HYAC maintenance is required, consult the HYAC manufacturer’s manual written located in
the box installed on the E-Panel door.

Refer to ‘ESS Cabinet Cooler Instruction Manual’ for detailed information.

3.4 Maintenance: M-LINK

3.4.1 Enclosure

Dirt on surface caused by water spots or dust can be polished. If the dirt on JF2 Enclosure
cannot be removed by polishing, then re-touch with paint.

Limited changes or deformations of M-LINK appearance that occurs within a range that do not
affect internal insulation and air circulation inside the M-LINK is permitted at the customer’s
discretion. If the door is completely closed through the action of the locking rod and cam, some

scratches and dents on locking rod and cam can be tolerated.

Figure 39: Examples excluded from the appearance limit

3.4.1.1 Abnormal Conditions
Check for abnormal noises inside and for abnormally high or low interior temperature.

The noise level per M-LINK is as follows. *!
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e 80dBa(1m)
Temperature and humidity sensors are located in the return section of each HVAC unit. The
permissible temperature range of M-LINK based on computational fluid dynamics (CFD) analysis

is as follows. *2
e Winter: 15 ~ 30°C

e  Summer: 20 ~ 35°C

3.4.1.2 Grounding Cable Damage

Door ground cables connecting the doors to the enclosure, may sustain damage during opening
and closing. To prevent this, if the door grounding cables are pointing upward, re-orient them to
point downward. Replace damage ground cables.

Figure 40: Grounding cable orientation

3.4.2 Cable Connection

3.4.2.1 Rack Cable Connection

Measure the voltage of DC LINK to ensure the system is completely deenergized prior to
performing maintenance of the rack system.

When maintaining ‘Cable Connection Status’ and ‘Pack and BPU Fixing Status’, check the
status of each component according to the procedures in F2D4-5.1US-IC01_DC LINK Installation
Manual.

Ensure that the pack-to-pack connection cables are securely locked. The Safety lock should be

located in the connector direction.

2 This temperature range is provided only for reference. Exceeding the value does not necessarily indicate an abnormal condition. Follow system

warning and alarm for temperature
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Figure 41: Pack to Pack cable connections

3.4.2.2 BPU Cable Connection
Ensure that the BPU power cables and terminal for control voltage are securely locked. Check
the DC power cable, terminal cover and cable for control voltage.

Figure 42: BPU cable connection

3.4.3 Liquid Cooling System and HVAC

Below are the liquid cooling system maintenance items and their methods. For more detailed
maintenance is required, consult the ChilleryHVAC manufacturer’'s manual written located in the
box installed on the E-Panel door.

Refer to ‘ESS Cabinet Cooler Instruction Manual’ for detailed information.

3.4.3.1 Chiller

[tem Contents
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Appearance

The liquid cooling unit is clean and dust-free and free of dirt

Electrical Control

1. Check the power cable and signal cable of wiring panel for any signs of looseness, damage,
abnormal heating, or dust accumulation.

System 2. Check circuit breaker turned off automatically when the circuit is abnormal
(The circuit breaker is located in the electrical box)
Check the operational reliability of fan
Fan 1. There is no dust in the fan and no foreign matter blockage at air inlet.
2. The fan blades are not damaged and the fan rotates smoothly without abnormal noise.
Condenser Do the condenser cleaning from dust and foreign matter blockage

Cooling System
Alarm

The system has no abnormal alarm

3.4.3.2 Cooling Pipe

[tem Contents
1. Check whether the connection points are loose and damaged
2. Check any other leakage occurred (The color of coolant is neon pink).
3. Inspect the I-torque mark for every M-LINK's coolant pipe
4. If the torque mark is not aligned, it should be fastened and mark again through the torque wrench.
Recommended torques are as follows :
Pipe Line
Assembly Check
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3.4.3.3 Coolant Maintenance

Maintenance periods

Sequence and criteria

Drain the coolant sample and check the PH value and do the visual check whether
there is obvious discoloration from pink to dark.
The coolant PH value check procedure is as follows :

1. Press the valve

2. Remove the cap of the coolant pipe valve

3. Connect the 8mm drain hose

4. Release the drain hose valve slightly

5. Drain the coolant sample during 1-3 sec (about 20ml)
6. Check the coolant PH using a PH meter

7. Replace if the coolant PH value less than 7.5

After drain the coolant sample, be sure to remove the drain hose and lock the cap of the
coolant pipe valve.

Every year
3.43.4 HVAC
[tem Contents
Appearance The unit is clean and dust-free and free of dirt
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Electrical Control

The electrical control items by visual check.
1. The key operation of the controller is displayed normally (Visual Check)
2. No looseness of electrical cables and terminals

System 3. Contactor suction flexible, no blocking phenomenon, and visual contact suction burn mark
4. No dust at the wiring panel
Check the operational reliability of fan
Fan 1. There is no dust in the fan and no foreign matter blockage at air inlet.
2. The fan blades are not damaged and the fan rotates smoothly without abnormal noise.
Condenser Do the condenser cleaning from dust and foreign matter blockage

Cooling System
Alarm

The system has no abnormal alarm

3.5 Maintenance : Fire Safety System

CAUTION

Ensure that maintenance of fire safety system includes verifying
sensor functionality, fire alarm check, ventilation system, system
normalization after event. During the procedure, Fire alarm will be
reported to upper device (ex, FCC)

In order to avoid miscommunication, inform personnel of the

maintenance plan before conducting maintenance.

The status of the following components can be individually checked as follows;

smoke sensors, combustible gas sensor, FACP, Horn & Strobe and roof exhaust vents and &

door intake dampers.

Also, the linkage test is available for the maintenance of fire safety system.

-. Fire detection (combustible gas sensor / smoke sensor)

-. Fire alarm with horn & strobe,

. Ventilation system operation and system shutdown

-. System normalization after event.

At least two personnel are required to perform the multiple, simultaneous actions for fire safety

system maintenance.
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3.5.1.1 Linkage Test Procedure for Fire Safety System Maintenance

Step 1. System Status Normal Check Step 2. Combustible gas sensor / Smoke sensor Alarm Trigger

System Normal Check via BSC Trigger the combustible gas sensor / smoke sensor by using the suitable tools.
- BSC normal . o _

- FACP normal Detail Method for triggering, refer to chapter 3.5.1.2 for smoke sensor trigger
- All gas sensors normal and 3.5.1.3 for combustible gas sensor trigger.

-. All smoke detectors normal
-. Ventilation door all close
-. HVAC operation normal

Step 4. Check Ventilation System
And HVAC Shutdown
BSC displays the fire alarm | -. Roof Exhaust Vents / Intake Doors are | -. Reset FACP (Refer to chapter 2.4.1)

Step 3. BSC/IFACP Alarm Check Step 5. System Normalization

corresponding M-LINK. opened -. BSC display indicates alarms have
-. FACP displays the fire alarm. -. HVAC will shutdown been cleared. _
-. Horn & Strobe in DC LINK flash and -. FACP and smoke sensor audible

alarm cease.

-. Horn & Strobe visual and audible
alarms cease.

-. Close ventilation doors issuing the
appropriate BSC command

- HVAC operates normally

audible alarm sounds.

(Amber strobe flash and audible
alarm sounds for combustible gas
detector)

3.5.1.2 Fire Detection: Smoke Sensors Tests
Table 15 below describes about trigger for the fire detection. For more detail information, please

refer to the manufacturer’s manual or instructions.
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Figure 43: The location of smoke sensors

Table 15: Test Method of Smoke Sensor

Test Item Sequence

(D Hold the test magnet in the magnet test area as shown in image.
(2 The LEDs should latch on indicating alarm and annunciating the FACP

Magnet Test
@ Sensitivity readings are available through the FACP. Refer to the manufacturer’s published
instructions for proper use.
@ Additionally, canned aerosol simulated smoke (canned smoke agent) may be used for smoke
entry testing of the smoke Sensor. Tested and approved aerosol smoke products are;

Smoking can

Test

When used properly, the canned smoke agent will cause the smoke sensor initiate an alarm. Refer
to the manufacturer’s published instructions for proper use of the canned smoke agent.
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(3 Provide sufficient ventilation so that smoking does not remain in the smoking Sensor.

3.5.1.3 Fire Detection : Combustible Gas Sensors Test
Table 16 below describes about trigger for the fire detection. For more detail information, please

refer to the manufacturer’s manual or instructions.

Figure 44: The location of gas sensors

Table 16: Test Method of Combustible Gas Sensor

Test Item Sequence

Discharge H2 gas to H2 gas sensor near the are as shown below.

H2 Gas
Tank

3.5.1.4 Ventilation Door Maintenance

The recommended maintenance interval for ventilation door opening is every 3 months
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according to NFPA69 15.7.1.

Figure 45: Process of opening vent door manually
Vent doors can be opened during the 3.4.4 Fire Safety System Linkage test

1) State 1 (Initial): vent doors are closed.
2) State 2: Command the ventilation door to open using the BSC.

3) State 3: Command the ventilation door to close using the BSC. Verify vent doors close.

Figure 46: Method of closing ventilation door
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3.5.1.5 Gas Sensor LEL Reading Check

To read the LEL data of gas sensors of DC LINK, it is recommended to monitor the BSC by
connecting the maintenance port of E-panel and the laptop ethernet cable.

(Recommend ethernet cable model : NBC-R4AC-R4RC-IE8A or CUC-V14-C1ZNI-S)

Detail position of maintenance port, refer to Figure 52: Location of LAN cable at the DC LINK.

Table 17: Gas sensor LEL monitoring procedure

[tem Description

1. Connect the ethernet cable from the laptop to maintenance port of E-panel at the side
BSCAccess | 5 Access the https://192.168.101.5:5000 website

3. Go to Detail >> M-LINK Data and find the gas sensor reading data
4. Check the gas sensor LEL data under 1% at the clean environment.

Gas Sensor
LEL monitor
5. If the LEL value is greater than 1%, The inspection method for identifying a
defective unit is
as follows:
If any one of the following four conditions is met, the Gas sensor shall be
considered defective and replace the gas sensor.
Check the unit is 1) Fault lamp on the sensor exterior is activated (Fault: orange lamp is lit).
defective or not 2) Fault signal is detected when checking communication data via the BSC.

3) When injecting gas with an actual LEL concentration of 50%, the Gas Sensor
Leading (LEL) reading fails to reach 10% within 7 seconds.

4) The Gas Sensor Reading (LEL) value fluctuates continuously at 3-second
intervals during a 30-second monitoring period, and the deviation exceeds 1%.
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6.1f the gas sensor is not defective but fluctuates less than 1%,
perform calibration and recheck the Gas Sensor Reading (LEL) value at 3-second
Calibrate the gas | intervals.
sensor If the fluctuate of Gas Sensor Reading persists after calibration,
the Gas sensor need to be replaced.
Gas Sensor calibration is required before proceeding.

3.5.1.6 Calibration of Combustible Gas Sensor
The maintenance interval for calibration of combustible gas sensor is recommended within every
12 months. Below describes the calibration method and interval setting. For more information,
please refer to the manufacturer’s manual.
The maintenance of Gas detector can be done by installing App on the mobile phone. The
procedure is as follows.
Download Sense-point App and Connect Gas detector

1) Download the Sense-point App from the Google Store.
2) Create and resister a user account, and log on with the created account information.

3) To associate with one or more gas detector, scan the QR code on the sheet included
in the box or enter its Activation Key and Device Serial Number.

Figure 47: Activation key of the combustible gas sensor

Note
LGES recommends customers to use activation key with serial numbers since the

location of QR code is not easily accessible

1) Complete the installation of the detectors.

2) On the app’s home screen, tap DETECTORS to scan for available detectors
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3) Select a detector from the detector list to pair with.
4) Look for the detector whose Status Indicator is flashing blue.

5) Tap Confirm Detector to pair with that detector. Otherwise, tap Return to list to select one of
the others.

6) To connect to detectors that are not added to your user account, you will need registration
sheet containing the device QR code. This can also be found on a label on the rear of the
electronics module

When a Bluetooth connection is established, the detector’s reading is displayed on the app
interface with the gas type. For details how to use the mobile app, refer to the Sense-point
app manual.

Note

LGES recommends customers to calibrate Gas detector by Fresh air since it is easy
and convenient. However, the accuracy of the calibration with fresh air can be
decreased when the air inside M-LINK is not clean, customers can also use Zero &
Span Gas calibration method.

Method 1 : Calibration by Fresh Air
1) Click ‘Calibrate’

2) Click ‘Zero’ to start calibration with Fresh air
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Figure 48: Procedure of calibration with fresh air

Method 2 : Zero and Span Gas Calibration
1) Click ‘Calibrate’

2) Click ‘Zero Cylinder’ to enter Zero Cylinder Calibration Method.
Zero calibration require removing any trace of target gas or any other cross-sensitivity gases
from the sensor, to provide the instrument with a baseline reading when no gas is present.

3) Set the calibration cap and N2 gas cylinder.
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Figure 49: Procedure of setting
4) Open N2 gas cylinder valve to insert N2 gas into calibration cap.
5) Enter Serial number of N2 gas cylinder (serial number written on N2 gas cylinder) and Click
‘Save & Zero’.

6) After finishing zero setting, close N2 gas cylinder.

7) Remove N2 gas cylinder and install H2 gas cylinder on calibration cap for Span Calibration.
Span calibration requires applying a specific known concentration of the target gas (JF2 DC
LINK: H2 gas) to the sensor in order to provide an additional datapoint with which to chart
the instrument’s detection curve.

8) Open H2 gas cylinder valve to insert H2 gas into calibration cap.

9) Enter Serial number of H2 gas cylinder (serial number written on N2 gas cylinder) and Click

‘Continue’.
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Figure 50: Procedure of calibration with zero cylinder
10) After finishing Span Calibration, closing H2 gas cylinder valve and removing calibration
cap.
11) Click ‘Exit’.

Below describes how to set the maintenance interval(cycle)
1) Click ‘Setting’

2) Click ‘Calibration & Alarm Settings'.

3) Change the Calibration Interval to 365 days. (Default setting: 180 days)
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Figure 51: Setting the calibration interval

Note

Settings

If customers want to receive signal that the calibration period has passed, change the

status from ‘Off’ to ‘Treat as warning’ or ‘Treat as Fault’ on calibration & Alarm

3.6 Maintenance of battery system operation

Users can control the DC LINK directly or indirectly using the BSC, for maintenance purposes.

DC LINK system is typically controlled by sending commands to BSC through the upper controller.

The BSC can also be accessed using a Ul PC with the same functionality includes maintenance

tasks.

Users are granted the control authority of the DC LINK system based on their BSC Account.

Users can only control the functions specified in the table below.

Account Function Detail Remark
Normal Mode - BSC Status for System Operation. - Controlled by Upper Controller
User & Full Charge Mode - BSC Status for SOC Recalibration &BSC
Admin - When an emergency signal is received from the | - Téfer to F2D4-5.1US-CTO1 _
Emergency Mode upper controller or an equivalent diagnosis BSC SW User Manual
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occurs.

- Impossible to operate without Event Clear using
CER Tool.

Manual Mode

- BSC Status for Maintenance

- In Manual Mode, individual rack control (MC
ON/OFF) is possible for maintenance.

- Diagnostic conditions for safety do not work.

Contactor Open/Close

- Controlling the BPU Contactor on the Battery
Rack

- Can be controlled in general operating
conditions including Normal Mode

- Change the logging Path

- Controlled by BSC

Admin

User Option Settin - refer to F2D4-5.1US-CT01
P g - Change the Port No.(BSC-Controller Comm.) BSC SW User Manual -
Configurator - Import / Export for System Unit Settings
NV Read / Write - Import / Export for BMS Unit Settings - Controlled by BSC
CER - Critical error status check and Event Clear. - Refer to F2D4-5.1US-CTO01 _

(Critical Event Record)

(eg. Emergency, etc)
- Refer 5.3 Critical Event Record

E-Panel DS

- E-Panel DS open remotely.(only available with
BSC-BMS Disconnection status)

Ventilation Door

- Ventilation door open remotely.(only available
with BSC-BMS Disconnection status)

BSC SW User Manual

- Operation in accordance with
LGES bylaws
(prior discussion required)

3.6.1 SOC Recalibration
To maintain the SOC accuracy of +3.5%@15-35°C, The SOC recalibration is required. The

SOC recalibration is conducted automatically in real time if the battery enters the SOC under 30%
or over 98%. LGES recommend to enter this condition by full charge of the battery of this every 1
time for a monthly basis. Below table is the period and method of the SOC recalibration.

Recalibration Criteria or conditions

1 time /1 month

Period [Full charge 1time]
Full Charge : Charge until max cell voltage reaches 3.57V
Method (The SOC Recalibration is conducted automatically in real time with the range

of SOC <30%, SOC >98%)
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3.6.2 Cell Balancing

There may be variations in the State of Charge (SOC) between cells during operation. To
prevent these discrepancies, it is recommended to periodically meet the conditions by entering
cell balancing.

Below are the entry conditions and logic for cell balancing, as well as the target conditions and

execution time.

Cell Balancing Criteria or conditions
ECondition 1.
(Upper Area) Avg. Cell V > 3.342V(Configurable) and Idle > 10 min
Entry (Lower Area) Max. OCVsoc < 35% and Idle > 60 min

Condition B Condition 2.

Pack min. temperature >0 °C
Pre-condition satisfaction : Go to target judgement if Condition 1 and Condition 2 are satisfied.

Target BUpper area: AV (each Cell V - Min. Cell V) > 20 mV

Judge_ment > Wait 10 minutes again for entry condition if there’s no target.
Condition M Lower area: AOCVsoc(each Cell OCVsoc — Min. Cell OCVsoc) > 5%

 Continuing Idle state after target selection :
Perform individual cell balancing until the target condition is satisfied regardless of
maximum balancing time.

Execution (All Cell voltage deviation is under 18.5 mV)

Logic » Charge or Discharge in performing cell balancing :

Perform cell balancing until maximum balancing time.

» Terminate balancing and reselect target if entry condition is met again in performing
balancing.

* Calculation for Maximum Balancing Time (0.1% Capacity) :
» Pack Capacity * 0.1% * 3600 / (nominal balancing current * balancing duty%)
e =159.2Ah * 4P *0.001 * 3600/ (0.076 A * 0.98) * 2 = 61559.6s (17.1 hours)

Other
conditions

3.6.3 BSC/Battery Status Check & Monitoring

If it is hard to monitor the BSC remotely, The system status can be checked by connecting LAN
cable without opening the M-LINK or E-Panel

Lan cable terminal is located at the side of E-Panel under the Horn/Strobe. The figure shows

the location of LAN Cable Terminal. (The recommended operating condition of LAN cable terminal

is -10°C to 40°C)
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To avoid damage when connecting the Ethernet cable and connector, it is recommended to use
the following connector.
Model: NBC-R4AC-R4RC-IE8A or CUC-V14-C1ZNI-S

** Caution: Due to frequent damage to the IP cap, extra caution must be taken during removal.

For disassembly, turn the IP cap counterclockwise to disassemble it following figure.

Figure 52: Location of LAN cable at the DC LINK

Figure 53: Image of ethernet cable
4. Replacement

4.1 M-LINK Replacement

If the M-LINK replacement is necessary by severe damage of M-LINK, below table are the
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process concept of M-LINK replacement. Please contact LGES for getting the detail guidance

Figure 54: Concept of M-LINK Replacement

connected to the M-LINK

No Contents Image
1 shut down the DC LINK Refer to 2.3 Power-Off DC LINK
system
2 Remove all cables Remove cables connected E-Panel to the M-LINK

Remove the corner casting
connector

Remove the corner casting fitting connectors of M-LINK to be replaced

Remove the anchoring
parts

Remove the anchoring bolts and parts of M-LINK to be replaced
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5 | Lift the M-LINK

Connect the lifting hooks to the corner castings at the top corners of the M-LINK to be
replaced.
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4.2 Battery Pack Replacement Process
If the pack replacement is necessary for any reason, follow the procedures outlined below to
replace the pack. Power OFF the DC LINK and interconnected PCS before starting the pack

replacement process.

4.2.1 Release the coolant pressure

No Contents Image

1 Shut down the DC LINK Refer to 2.3 Power-Off DC LINK
system

Remove the cap of One
Way Valve(Shut-Off)

2 | Connect the drain hose to
One Way Valve

Drain air and coolant into
drain tank about 2L

4.2.2 Remove the pack

No Contents Image

Disconnect pack to pack
power cable

Disconnect pack to pack
communication cable

87

JF2 DC LINK O&M Manual - Rev. 8.1 — Confidential Document — SHARED UNDER NDA ONLY



Disconnect the shut-off
connector between
manifold to branch pipe

Wipe off the small amount
of coolant generated after
disconnecting connector

Loosen rack mounting
bolts(4ea)

Using a forklift (or electric
lift), install the Pack JIG by
lifting it from the side.

Move the Mounting
bracket of the JIG to the
front of the Pack.

Align the Mounting bracket
hook of the JIG with the
holes on the bottom of the
Pack and secure it. Then,
press the pull button to pull
out the pack
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4.2.3 Drain the coolant from the removed pack

No Contents Image

Place the removed pack on
a flat surface.

Connect the drainage
connector and a hose to
remove remaining coolants
inside.

Operate the air compressor
at 2 bar pressure to remove
coolant from the pack

Remove the branch pipe
from the pack

4.2.4 Inserting the new pack

No Contents Image

Using a forklift (or electric
lift), lift the Pack JIG and
new Pack from the side for
installation.

Move the forklift to the
designated Pack
installation location inside
the M-Link and position the
JIG for access.

After bringing the JIG's
Mounting bracket into

2 | contact with the left/right
mounting brackets of the
Pack, push the Pack.
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Fasten rack mounting
bolts(4ea / 8.4+£10% Nm)

Connect shut-off connector
between manifold to
branch pipe

Connect branch pipe to the
pack

Connect pack to pack
communication cable

Connect pack to pack
power cable
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4.2.5 Coolant filling

No

Contents

Image

Connect the pipes in the section
below to fill the coolant

1) Portable Device «
Supply valve in Chiller
2) Portable Device «

Coolant Tank
3) One Way Valve(Shut-Off) at

the top of Pipe 2ea « Coolant
Tank

Connect the portable chiller
controller to fill the coolant and
remove air from the pipe
assembly and heatsink.

Operate the pump for 30
minutes in the portable device
and chiller with the supply mode
(pump speed 55%).

: Check chiller returning
pressure over 1Bar and visual
inspection of pipe

4.3 BMS Replacement

4.3.1 RBMS Replacement
If the RBMS replacement is necessary for any reason, follow the procedure to replace the RBMS.

Power OFF the DC LINK and interconnected PCS before starting the RBMS replacement process

1)
2)
3)
4)
5)
6)

Turn off the power switch of the BPU

Remove the DC power connectors and communication connectors connected BPU
Loosen 2EA screw bolts at the bottom front of BPU and pull out the RBMS case.
Remove the RBMS from the case

Replace the RBMS and connect the DC power cables of BPU

Turn on the power switch of the BPU and follow the Power-On DC LINK sequence
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Figure 55: Location of RMBS
4.4 Coolant Replacement

4.4.1 Coolant drainage and refilling
Power off by referring to 2.3 Power-Off DC LINK.
Refer to 4.2.3 and 4.2.5 for the coolant drainage and refilling during replacement

4.5 Skid Cable Replacement
If the skid cable replacement is necessary for any reason, follow the procedure to replace the
cable in skid.
1) Power Off the Main Power and AC Aux, after checking for defective cables and conduits,
unplug the cable connections (E-Panel & M-Link both)

Figure 56: Image of Skid Cables
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2)

3)

4)

5)

6)

Cut the ferrule terminal (for multi-core cables, cut the cable to the outer jacket) and Pull
out the cable from the conduit from the E-panel

Pass the fish tape (outlet line) from the E-Panel to the M-Link through the
corresponding Conduit so that the yoke line head is completely raised from the M-Link
Conduit.

Tighten the cable to be replaced firmly to the M-Link side fish tape head hook, then pull
it through the E-Panel and pass it through completely.

Figure 57: Image of fish tape

Complete terminal (ring terminal or ferrule terminal) and label work according to each
TB type to be connected to E-Panel & M-Link.

Power on the AC aux line and check the voltage with a multimeter to see if the voltage
corresponding to each TB is applied (in case of communication cables, check the
communication)

4.6 Drainage Tank in SKID

Drainage tank is installed in the skid for each M-LINK to prevent chemicals generated during

the replacement process or within the M-LINK product from leaking outside the unit. Below table

are the process concept of drainage method. Please contact LGES for getting the detail guidance.

No

Contents Image
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Shut down the DC LINK
system

2 | Remove the drain cap

3 | Drain the liquid in the tank

Use the pump instrument to get rid of liquid inside the Drain Tank
* Pipe Spec : 3/4inch SUS material pipe (Outer diameter 27.2mm)

5. Troubleshooting

As defined in this chapter, when an issue occurs during the operation of the DC LINK system,
the status of the battery system is checked through the BSC and remedial measures to be taken
immediately in the field are described.

The troubleshooting described in this section may have limitations in resolving the problem for
each situation, and if an abnormal event occurs repeatedly, user should contact LG Energy

Solution.
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5.1 Extraction BSC Log

CAUTION

Attach BSC log files before contacting LG Energy Solution.

The operational information of the DC LINK System is stored in the BSC IPC. This data can be

extracted through a User PC (not the BSC IPC).

Log files, as described below, are created and stored daily for a one-year duration.
Data Log : /mnt/d/log/Gen3BSC/Section1/YYYYMMDD

META Log : /mnt/d/log/Gen3BSC

Table 18: BSC Log save path and file list

ltem File name Information
_ The battery section’s operating
JF2Enc_BSC_Section_YYYYMMDD.csv _ _
information
A battery rack’s operating information
JF2Enc_BSC_RackS1.R## YYYYMMDD.csv
(##: Rack No.)
A battery pack’s operating information
JF2Enc_BSC_PacksS1.R## _YYYYMMDD.csv
of the Rack (##: Rack No.)
Data -
. JF2Enc_BSC_Event_YYYYMMDD.txt Event History
0g
JF2Enc_BSC_DC LINK_YYYYMMDD.csv Main PLC information
JF2Enc_BSC E-PanelS1.E#. YYYYMMDD.csv | E-Panel information
JF2Enc_BSC_M-LINKS1.E#. _YYYYMMDD.csv | M-LINK information
Upper controller (PCS or EMS)
JF2Enc_BSC_Controller_ YYYYMMDD.csv _ _
information
META
. JF2Enc_BSC_Nameplate_YYYYMMDD.txt Rack nameplate data
0g
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Data Log files, as described below, are created and stored daily. META data received from BMS
is saved in a file when BMS is connected.

Log data can be obtained by following the procedure below while the USER PC is connected to
the DC LINK system.

* Method 1) Use software that supports SFTP
Install SFTP-related SW (e.qg. filezilla) and extract log files.
(Basic log path: /mnt/d/log/Gen3BSC/Sectionl)

e Method 2) Use PowerShell on Windows
For extracting log data using PowerShell, refer to F2D4-5.1US-CT01 _BSC SW User
Manual.

5.2 Loss of Communication (LOC)

Table 19: Loss of Communication

Trouble Common Cause Corrective action
PBMS — Communication error Check if the cable is connected properly between
RBMS (LOC) | between PBMS and PBMS and BPU.
RBMS. Check if the cable is connected properly between

PBMS and PBMS

RBMS — BSC | Communication error Check if the cable is connected properly between
(LOC) between RBMS and RBMS and BBMS.

BSC. Check if the cable is connected properly between
RBMS and BSC.

Check if BPU is on.

BSC - Communication error Check if the cable is connected properly between
Controller between BSC and BSC and Controller
(LOC) Controller. Check if the firewall on the BSC computer is
disabled.
BSC - E- Communication error Check if the cable is connected properly between
Panel (LOC) | between BSC and E- BSC and E-Panel PLC.
Panel. Check the IP address and port settings of BSC and

Main E-Panel PLC. (Port No.: 502)
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5.3 Battery Warning & Fault
Table 20: Battery Warning, Fault Message

Battery Warning, Fault Message
Trouble Common Cause Corrective action
Warning 1) Confirm the position of the warning alarm.
Alarms (i.e.: BSC#1 Rack#4)
2) Lower the PCS power following the BSC Power
Limit
(If not, BSC would diagnose power limit fault.)
OVF (Over When the maximum 1) Stop charging or discharging. (Automatically
Cell Voltage cell voltage is over the action)
Fault) diagnostic value. 2) Confirm the position of the rack where the fault
happened.
3) Discharge the rack in manual mode until the
cell voltage is lower than the diagnostic value.
4) Shut down and restart the BSC S/W. If OVF is
not cleared, contact LG Energy Solution for
technical support.
UVF (Under When the minimum 1) Stop charging or discharging. (Automatically
Cell Voltage cell voltage is under action)
Fault) the diagnostic value. 2) Confirm the position of the rack where the fault
happened.
3) Charge the rack in the manual mode until the
cell voltage is higher than the diagnostic value.
4) Shut down and restart the BSC S/W. If UVF is
not cleared, contact LG Energy Solution for
technical support.
RDVF (Rack When the voltage 1) Stop charging or discharging. (Automatically
Deviation Cell | deviation of the cells action)
Voltage Fault) | in the rack exceeds 2) Confirm the position of the rack where the fault
the diagnostic value happened.
3) Contact LG Energy Solution for technical
support.
PDVF (Pack When the voltage 1) Stop charging or discharging. (Automatically
Deviation Cell | deviation of the cells action)
Voltage Fault) | in the module exceeds | 2) Confirm the position of the rack where the fault
the diagnostic value happened.
3) Contact LG Energy Solution for technical
support.
OTF (Over When the maximum 1) Stop charging or discharging. (Automatically
Module module temperature in action)
Temperature | the rack exceeds the | 2) Confirm the position of the rack where the fault
Fault) diagnostic value happened.
3) Measure ambient temperature and set the air
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Battery Warning, Fault Message

Trouble Common Cause Corrective action
conditioning system.

4) Wait until the module temperature to be lower
than the diagnostic value.

5) Shut down and restart the BSC S/W. If OTF is
not cleared, contact LG Energy Solution for
technical support.

UTF (Under When the minimum 1) Stop charging or discharging. (Automatically
Module module temperature in action)

Temperature | the rack exceeds the | 2) Confirm the position of the rack where the fault
Fault) diagnostic value happened.

3) Measure ambient temperature and set the air
conditioning system.

4) Wiait until the module temperature to be higher
than the diagnostic value.

5) Shut down and restart the BSC S/W. If UTF is
not cleared, contact LG Energy Solution for
technical support.

DTF When the module 1) Stop charging or discharging. (Automatically

(Difference temperature deviation action)

Module in the rack exceeds 2) Confirm the position of the rack where the fault

Temperature | the diagnostic value happened.

Fault) 3) Wait until the module temperature deviation to
be within the diagnostic value.

4) Shut down and restart the BSC S/W. If DTF is
not cleared, contact LG Energy Solution for
technical support.

OCCF (Over When the charge 1) Stop charging. (Automatically action)

Charge current of the rack 2) Confirm the position of the rack where the fault

Current Fault) | exceeds the happened.

- Rack diagnostic value 3) Check PCS output power. If there is no
problem in the PCS, contact LG Energy
Solution for technical support.

ODCF (Over When the discharge 1) Stop discharging. (Automatically action)

Discharge current of the rack 2) Confirm the position of the rack where the fault

Current Fault) | exceeds the happened.

- Rack diagnostic value 3) Check PCS output power. If there is no
problem in the PCS, contact LG Energy
Solution for technical support.

OCPF (Over When the charge 1) Stop charging. (Automatically action)

Charge Power | power of the rack 2) Confirm the position of the rack where the fault

Fault) - Rack | exceeds the happened.

diagnostic value 3) Check PCS output power. If there is no

problem in the PCS, contact LG Energy
Solution for technical support.
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Battery Warning, Fault Message

Power Fault) -
Rack

exceeds the
diagnostic value

Trouble Common Cause Corrective action
ODPF (Over When the discharge 1) Stop discharging. (Automatically action)
Discharge power of the rack 2) Confirm the position of the rack where the fault

happened.

3) Check PCS output power. It there is no
problem in the PCS, contact LG Energy
Solution for technical support.

OCCF (Over
Charge
Current Fault)
-BSC

When the charge
current of BSC
exceeds the
diagnostic value

1) Stop charging. (Automatically action)

2) Check PCS output power. It there is no
problem in the PCS, contact LG Energy
Solution for technical support.

ODCF (Over
Discharge
Current Fault)
- BSC

When the discharge
current of BSC
exceeds the
diagnostic value

1) Stop discharging. (Automatically action)

2) Check PCS output power. It there is no
problem in the PCS, contact LG Energy
Solution for technical support.

Power Fault) -
BSC

exceeds the
diagnostic value

OCPF (Over When the charge 1) Stop charging. (Automatically action)

Charge Power | power of BSC 2) Check PCS output power. It there is no

Fault) - BSC exceeds the problem in the PCS, contact LG Energy
diagnostic value Solution for technical support.

ODPF (Over When the discharge 1) Stop discharging. (Automatically action)

Discharge Power of BSC 2) Check PCS output power. It there is no

problem in the PCS, contact LG Energy
Solution for technical support.

CIF (Current

When the current

1) Stop charging or discharging. (Automatically

Voltage Fault)
— Rack

Imbalance deviation between action)

Fault) - BSC racks exceeds the 2) Contact LG Energy Solution for technical
diagnostic value support.

SVDF&PSVDF 1) Stop charging or discharging. (Automatically

(Sudden action)

2) Check insulation value and contact LG Energy
Solution for technical support.

MFRD 1) Stop charging or discharging. (Automatically

(Multiple action)

Faults Rack 2) Confirm the position of the Bank where the

Detection) — fault happened.

BSC 3) Contact LG Energy Solution for technical
support.

USOHF When the current Contact LG Energy Solution for technical support.

(Under State deviation between

of Health racks exceeds the

Fault) — Rack | diagnostic value

CWEF (Cycle | When the current Contact LG Energy Solution for technical support.

Warranty deviation between

Expiration racks exceeds the
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Battery Warning, Fault Message

Trouble

Common Cause

Corrective action

Fault) — Rack

diagnostic value

5.4 Non-Battery Alarm
Table 21: Non-Battery Warning, Alarm Message

Non-Battery Warning, Alarm Message

error) - Rack

Trouble Common Cause Corrective action
COF When main contactor | Contact LG Energy Solution for technical support.
(Contractor of BPU is welded.
Open Fault) -
Rack
RCF (Rack When current is not Contact LG Energy Solution for technical support.
Connection flowing due to BPU out
Fault) - Rack | of order.
CSWE When current sensor of | Contact LG Energy Solution for technical support.
(Current BPU is out of order.
sensing wire

DSE
(Disconnect
Switch error) -
Rack

When DS (or CB) of
BPU is out of order

Contact LG Energy Solution for technical support.

(PBMS Fault) -
Rack

in a pack is out of
order.

MCE (Main When main contactor | Contact LG Energy Solution for technical support.
Contactor of BPU is out of order.

Error) - Rack

PBMSF When micro-controller | Contact LG Energy Solution for technical support.

TSE
(Temperature
sensor Error) -
Rack

When temperature
sensor in a pack is out
of order.

Contact LG Energy Solution for technical support.

SLFA (System
Logging Failed
Alarm) — BSC

When the storage of
the BSC H/W is out of
order.

Contact LG Energy Solution for technical support.

RBMS H/W
Diagnosis —
Rack
Vcore 1.25V
Error

When RBMS H/W
diagnosis occurs.

Contact LG Energy Solution for technical support.
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Non-Battery Warning, Alarm Message

Trouble Common Cause Corrective action
RBMS H/W When RBMS H/W Contact LG Energy Solution for technical support.
Diagnosis — diagnosis occurs.
Rack
CT 13.3V Error
RBMS H/W When RBMS H/W Contact LG Energy Solution for technical support.
Diagnosis — diagnosis occurs.
Rack
CT 5V Error
RBMS H/W When RBMS H/W Contact LG Energy Solution for technical support.
Diagnosis — diagnosis occurs.
Rack
PC 24V Error
RBMS H/W When RBMS H/W Contact LG Energy Solution for technical support.
Diagnosis — diagnosis occurs.
Rack
SMPS 24V
Error
RBMS H/W When RBMS H/W Contact LG Energy Solution for technical support.
Diagnosis — diagnosis occurs.
Rack
Vpre 6.5V
Error
RBMS H/W When RBMS H/W Contact LG Energy Solution for technical support.
Diagnosis — diagnosis occurs.
Rack
Vcca 5V Error
RBMS H/W When RBMS H/W Contact LG Energy Solution for technical support.
Diagnosis — diagnosis occurs.
Rack
SBC 5V Error
RBMS H/W When RBMS H/W Contact LG Energy Solution for technical support.
Diagnosis — diagnosis occurs.
Rack
CB 24V Error
RBMS H/W When RBMS H/W Contact LG Energy Solution for technical support.
Diagnosis — diagnosis occurs.
Rack
MC2 24V Error
RBMS H/W When RBMS H/W Contact LG Energy Solution for technical support.
Diagnosis — diagnosis occurs.
Rack
MC1 24V Error
RBMS H/W When RBMS H/W Contact LG Energy Solution for technical support.
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Non-Battery Warning, Alarm Message

Trouble Common Cause Corrective action
Diagnosis — diagnosis occurs.
Rack
SBC Fail Safe
EDC Error
RBMS H/W When RBMS H/W Contact LG Energy Solution for technical support.
Diagnosis — diagnosis occurs.
Rack
SBC Fail
Redundant
Error

5.5 Critical Event Record (CER)

Critical events are recorded when a fatal error occurs in which the battery cannot be operated
(Emergency Mode, etc.). When this situation occurs, the battery cannot be operated, even if the
BMS is re-started. During an actual critical event, the LG Energy Solution engineer can use this
function to identify the affected rack and clear the critical event after checking the pack and taking

corrective action.

Table 22: Critical Event Record

Trouble Common Cause Corrective action
Fatal Error When the system is Immediately contact the person in charge of LG
-Emergency | stopped due to fatal Energy Solutions and act.
etc. error.

5.6 FACPS Point and System Trouble Lists

A variety of point (i.e. a specific device) or system-wide trouble types may appear in a trouble

message. The tables below lists troubles and indicates their cause.

5.6.1 Supervisory Mode for Combustible Gas Detection Failure

If the gas sensor is not functioning or unable to detect H2 gas, the SUPERVISORY LED will flash.
In such cases, appropriate actions will be taken, depending upon the situation. Such actions could

involve re-installing the gas sensor line to ensure proper connection and functionality, or replacing
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the specific gas sensor if it is determined to be faulty. Follow the manufacturer's guidelines and
procedures for re-installation or replacement to ensure the proper operation of the gas sensor
and to clear the alarm condition indicated by the flashing SUPERVISORY LED.

Table 23: Descriptions and actions depending upon FACP supervisory #2 (Diagnosis Condition)

Category Description Diagnosis Level Action
H2 Gas Any H2 Gas
Detection Detection System Alarm H2DA alarm on BSC window
System Failure Failure

Figure 58: FACP Screen Supervisory Mode

Figure 59: FACP Screen after fixing Combustible gas detection failure

5.6.2 FACP Point (Device) Troubles

When a point (device) trouble occurs, a message from the "Trouble Type" column in the table
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below will appear in the upper right corner of the panel display. The operator can refer to this table

to help determine the nature of the trouble.
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Figure 60: FACP Point(Device) Troubles

5.6.3 FACP System Troubles

When a system trouble occurs, a message from the "Trouble Type" column in the following table
will appear in the upper right corner of the panel display. The operator can refer to this table to

help determine the nature of the trouble.

SYSTEM TROUBLES
TROUBLE MESSAGE TROUBLE DESCRIPTION ACTION
TYPE
AC FAIL The main power supply has lost AC power. Determine whether there is an AC power loss or
whether the power supply and wiring is correct.
ADV WALK TEST There iz an Advanced Walk Test in progress. Mo action is required.

ANNUN x NO ANSWER

The annunciator at address x is not responding.

Determine whether the device is functional, and
connected and addressed propery.

ANNUN x TROUBLE

The annunciator at address x is in trouble.

Determine if the ACS module is functional, comectly
installed, and configured property.

AUXILIARY TROUBLE

An auxiliary device connected to the NF5-320 at J6 is
in trouble or the cable is missing.

Check the wiring and source.

BASIC WALK TEST

A Basic Walk Test is in progress.

Mo action is required.

properly.

BATTERY The main power supply's battery charge is too high or |Check batteries, replace if necessary.
oo low.

BAT.BACKUP RAM RAM battery backup is low. Replace battery.

CHARGER FAIL* The main power supply’s battery charger is not working | Correct the fault.

CORRUPT LOGIC EQUAT

The database that houses the panel's logic equations
is corrupt. It must be re-downloaded, or all
programming must be cleared and re-entered.

The database must be re-downloaded, or all
programming must be cleared and re-entered.

DRILL ACTIVATED

Drill has been initiated.

Mo action is required.

EPROM ERROR

The application andfor boot code is comupt.

Service is required.

EXCEEDED COMNN. LIMIT

More than two panels have been connected to a high-
speed network communications module.

Remove exira panel(s).

EXTERMAL RAM ERROR

The external RAM test failed.

Service is required.

GROUND FAULT

A ground fault has occurred within the panel.

Locate the ground fault and repair.

GROUND FAULT LOOP x

There is a ground fault on loop x.

Locate the ground fault and repair.

HS-NCM SNIFFER ACTIV

The H5-NCM is in a diagnostic mode.

Mo action is required.

INTERNAL RAM ERROR

The internal RAM test failed.

Service is required.

LCDB0 SUPERVISORY

Communication has been loat with theLCD-80.

Check connections to the LCD-B0 Annunciator.

LOADING.NO SERVICE

A program or database download is in progress. The
panel is NOT providing fire protection during the
download. P

Proper authorities should be notified while a download

iz in progress so that other means of fire protection
can be supplied.

MASTER BOX TROUBLE

A TM4 connected fo a municipal box is in trouble.

Reset the master box.

MASTER BOX NO ANSWER

A TM-4 connected fo a municipal box is not
responding.

Determine whether the device is functional and
connected properly.

Figure 61: FACP System Troubles
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SYSTEM TROUBLES

TROUBLE MESSAGE
TYPE

TROUBLE DESCRIPTION

ACTION

*This trouble may be fire panel

or backup battery related. Test and replace backup batteries if necessary.

MCM COMM FAILURE

Communication is lost between the NF5-220 and the
network communications module.

Check to see if the NUP cable is properly installed
and the network communications module is
functicnal.

NMETWORK FAIL PORT x

Communication lost between NCM Port x and
comesponding node.

Check wiring and verify the node is online.

NETWORK INCOMPATIBLE

The brand of this panel is incompatible with this
network.

Werify all nodes are branded for the same OEM.

MNFPA 24HR REMINDER

This message occurs every day at 11 am if any
troubles exist.

Resolve any troubles on the system.

MO DEV. INST ON L1

Mo devices are installed on the system.

Install SLC and run autoprogram.

PANEL DCQOR OPEN

The panel door is open.

Close door.

POWER SUPPLY COMM
FAIL

There has been a communication failure with the power
supply.

Service is required.

PROGRAM CORRUPTED

The database that houses the panel's programming is
comupt.

The database must be re-downloaded, or all
programming must be cleared and re-entered.
Service is required.

PROGRAM MODE

A user is currently accessing the panel’s programming

No action is required / Exit the Proegramming mode.

ACTIVATED MEenus.
RELEASE DEY. DISABLE Releasing devices have been disabled. Enable the devices.
SELF TEST FAILED Diagnostic test failed. Call Technical Services.

STYLE 6 POS. LOOP x

There iz an open circuit on the positive side of loop x. Style 6 and Style 7 are supervised methods of

communicating with addressable devices. If the control panel detects a trouble {open), it will drive both ends of
the loop, maintaining communication in an unsupervised methoed. The latching trouble will display on the panel
as a Style 6 trouble until you correct the condition and press RESET. Style T configuration of the SLC requires
the use of IS0-X modules.

STYLE 6 NEG. LOOP x There iz an open circuit on the negative side of loop X Style 6 and Style 7 are supervised methods of
communicating with addressable devices. If the control panel detects a trouble {open), it will drive both ends of
the loop, maintaining communication in an unsupervised methed. The latching trouble will display on the panel
as a Style § trouble until you correct the condition and press RESET. Style 7 configuration of the SLC requires

the use of IS0-X modules.

STYLE 6 SHORT LOOP x Style 6 and Style 7 are supervised methods of communicating with addressable devices. If the control panel
detects a trouble (open or short), it will drive both ends of the loop, maintaining communication in an
unsupervised method. The latching trouble will display on the panel as a Style & trouble until you correct the

condition and press RESET. Style 7 configuration of the SLC requires the use of ISO-X modules.

SYS INITIALIZATION The devices are initializing. No action is required, as the trouble will clear when
initialization is completed. However, the devices will

not report off-nomal events while this trouble exists.

TERMINAL SUPERVISORY |There iz a communication error with the CRT-2. Check connections to the CRT-2 terminal.

UDACT NO ANSWER The UDACT or UDACT-2 is not responding. Determine whether the UDACT/UDACT-2 is
functional, and connected and addressed properiy.
UDACT TROUBLE The UDACT or UDACT-2 is in trouble. Determine if the UDACT/UDACT-2 is functional and

wired correctly.

Figure 62: FACP System Troubles
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5.7 HVAC & Chiller

5.7.1 Inspection and Measures to be taken when alarm occurs.

If the HVAC or chiller stop operation by fault alarms, please contact LG Energy Solution for
assistance.
During the HVAC and Chiller malfunction, do not open the door of the M-LINK until the it has been
repaired to prevent condensation of the pack.

If it is absolutely necessary to open the door, please install the temperature and humidity sensor
inside the M-Link to record the temperature and humidity data during the time the door is open.

And make sure that the HVAC runs at least one day to dehumidify inside the M-LINK sufficiently
before operating the system.

For more information, HVAC/Chiller manual written by HVAC/Chiller manufacturer is located in
the box installed on the E-Panel door. Detailed procedures and actions are specified in the

document.
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APPENDIX A. Periodic Maintenance Check (Every half a year)

Every half a year Inspections

Date : | Number/Serial number : | Inspector : | Sign :
Part Object Item Criteria Result
Appearance 1) No Corrosion or dent on the enclosure
PP 2) Check the abnormality of door sealing
1) No visible damage, corrosion, or wear on
Enclosure the gr(lJunding ca\blfe'i1 J
Grounding Cable 2) No 00seness o the grounding
connection
3) Door Grounding cable is pointing
downward?
Appearance
Terminals of wiring Panel 1) The unit is clean and dust-free and free
Operational Reliability of fan of dirt
HVAC -
Condensate drain 2) There is no dust in the fan and no foreign
Condensate cleaning matter blockage at the air inlet.
Evaporator cleaning
Appearance
inals of wiri : 1) The liquid cooling unit is clean and dust-
Terminals of wiring pane free and free of dirt
Chiller Circuit breaker check
Operational reliabiliy of fan 2) There is no dust in the fan and no foreign
matter blockage at the fan/condenser
M-LINK Condenser cleaning
1) Check whether the connection points are
loose and damaged
2) Check any other leakage occurred (The
color of coolant is neon pink).
Cooling Pipe | Pipe Line Assembly Check 3) Inspect the I-torque mark for every M-
LINK's coolant pipe
4) If the torque mark is not aligned, it should
be fastened and mark again through the
torque wrench.
Cable Connections Check whether pack-to-pack connection
cables are securely locked
Communication Cables No visible damage on pack-pack comm
cables / Ethernet cables
Rack Check whether the fan is clean and free of
BPU Fan :
& Comm dirt
device 1) Check whether there is no visible
damage on BPU power cable
BPU Cable Connections
2) Check the power terminal block is
securely installed.
Fire Smoke Sensor & Check the status of gas/smoke sensors
— If the gas sensor LEL data over 1.0,
Safety Gas Sensor . *
calibrate the gas sensor of it
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Every half a year Inspections

Indicators & Lamp

Date : | Number/Serial number : | Inspector : | Sign :
System FACP Check whether there is any alarm in FACP
Horn & Strobe Clean and check the horn& Strobe
g . In BSC browser and entering manual mode
\geanatt'r? n Door Oper:jmg of BSC, check whether roof exhaust vents
(3 Months recommended) and intake fand operates or not.
Enclosure | Appearance No Corrosion or dent on the enclosure
Appearance
. — 1) The unit is clean and dust-free and free
Terminals of wiring Panel of dirt
HVAC Operational Reliability of fan
. 2) There is no dust in the fan and no foreign
Condensate drain -
matter blockage at the air inlet.
Condensate cleaning
Check the loose terminals or any
DC Main Circuits deformation, burned mark in DC main
circuits
Check the loose terminals or any
Aux Power Circuits deformation, burned mark in Aux power
circuits
E-Panel Visual check overall protection relay
(MCCB,MCB,CP) by referring to figure 8
Protection Relay
_ Check the status of relay and any burned
Electrical or deformation mark.
Component Check the M-LINK and E-Panel lamp

operates and Indicator for DS in E-Panel

Check the UPS status lamp is green

UPS & UPS battery And battery status by checking UPS battery
lamp

SPD 1) Check the DC SPD status by indicator
2) Check the AC SPD status by indicator
Check any signs of discoloration,

Aux TR cracks, or bulges on the insulation

material
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APPENDIX B. Periodic Maintenance Check (Every year)

Every year Inspections

Circuits

2) Between each phase(L1-L2 /
L2-L3/L3-L1)

*Must remove AC SPD or Turn off
MCCB of it

Date : | Number/Serial number : | Inspector : | Sign :
Part Object Item Criteria Result
Abnormal Condition Check the any abnormal noise and
temperature or condensation
Locking Rod, Cam Check M-LINK Door locking rod is
well operated
Enclosure | Warning Label Clean the warning labels
: : Check whether flammable or foreign
Flammable & Foreign object object around DC-LINK
. . Check corrosion or crack in
Anchors and/or Welding Points Anchoring bolt or welding status
HVAC Check System Alarm Check the HVAC alarm history
Measure the coolant PH by following
Coolant maintenance 3433
M-LINK ;
Chiller PH value less than 7.5
Check System Alarm Check the Chiller alarm history
Rack BPU Contactor function tests Chegk the main contactors of BPU
working properly
Gas Sensor Calibration Chegk the main contactors of BPU
working properly
i Smoke Sensor &
Ire Gas Sensor
Safety . . .
S Linkage FACP Follow the linkage test by following
ystem
Test - 34.11
Ventilation System
Horn & Strobe
DS operation Check the operation of Disconnect
P Switch and check the status
Insulation Check of DC Main Insulation resstgncg ov.er 30MQ
Circuits between DC main circuit to GND
*Must remove DC SPD
Insulation resistance over 30MQ
E-Panel Electrical between
Component | Insulation Check of AC Power 1) AC aux circuit(L1,L2,L3) to GND

UPS battery

Voltage over 24Vdc for UPS 1-3

FACP battery

Voltage over 10.8Vdc for each
battery (2 battery installed in FACP)
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APPENDIX C. Acronym

Table 24: Acronyms and abbreviations

Acronymg and Description Acronyfns. and Description
abbreviations abbreviations
AUX Auxiliary power HVAC Heatin%,o\nlgir:it(i)lﬁit:]c;n, & Air
M-LINK Modular LINK SMPS Switching Mode Power Supply
BMS Battery Management System MCCB Molded Case Circuit Breaker
BPU Battery Protection Unit PCS Power Conversion System
BSC Battery System Controller PLC Programmable Logic Controller
Comm. Communication PPE Personal Protective Equipment
E-Panel Electric Panel TR Transformer
CP Circuit Protector UPS Uninterruptible Power Supply
DS Disconnect Switch EMS Energy Management System
EOL End of Life E-Stop Emergency Stop
E-PLC PLC in E-Panel FACP Fire Alarm Control Panel
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Revision History

Version

Date

Change Description

1.0

Jul.26.2024

Initial Release

2.0

Nov.04.2024

Update overall image by changing the design

Update Appendix contents for periodic maintenance check lists
Update Gas sensor / Cooling pipe / Coolant maintenance
Update Fire system linkage test procedure

3.0

Jan.21.2025

Update the SOC Recalibration/Cell Balancing condition for the
maintenance of the battery.

Update the Skid Cable Replacement

Update troubleshoot guidance of HVAC/Chiller

4.0

Jan.23.2025

Update the image of E-Panel
Update the voltage check of UPS/FACP battery

5.0

Mar.05.2025

Update E-Panel Maintenance guide below
-. SPD Installation and Status
-. UPS/FACP Battery replacement guide
-. UPS Status check and maintenance
-. UPS By-Pass mode

Update M-LINK Maintenance guide below
-. Drainage Tank in SKID

6.0

Apr.07.2025

Update the Image of M-LINK

7.0

Apr.29.2025

Update the 2.2.1 UPS & FACP Battery Circuit Protector and MCB
Switch Close

8.0

Jun.23.2025

Update the Appendix A. Periodic maintenance check(Every half a
year) criteria.

Update the Appendix B. Periodic maintenance check(Every year)
criteria.

Update the 3.2.2 Every half year inspections and 3.2.3 Every year
inspections3.2.2

Update the cooling pipe maintenance detail in 3.4.3.2 Cooling Pipe

8.1

Jul.11.2025

Add 1.5 Operation & Maintenance Tools (by LGES)
Update the detail sequence of 2.2 Power-On DC LINK.
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Change the location of LOTO Process from 3.3.5t0 2.2.8 LOTO
Process

Add 2.2.8.3 FACP MCB Locking Installation in E-Panel
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<JF2 DC-LINK 0.25CP - Codes and Standards List>

Publist Code/Standard Number Published Date Code/Standard Title Applicable Components
CA California Fire Code (CFC) 2022 California Fire Code (CFC) M-LINK, E-Panel
NFPA NFPA 69 2024 Standard on Explosion Prevention Systems M-LINK, E-Panel
NFPA NFPA 72 2022 National Fire Alarm and Signaling Code M-LINK, E-Panel
NFPA NFPA 855 2023 Standard for the Installation of Stationary Energy Storage Systems M-LINK, E-Panel

Standard for safety - Batteries for Use in Stationary and Motive Auxiliary

uL UL 1973 2022 o
Power Applications

Pack, Rack

Test Method for Evaluating Thermal Runaway Fire Propagation in Battery

uL UL 9540A 2019
Energy Storage Systems

Unit (Rack)

UL UL 9540 2023 Standard for safety - Energy Storage Systems and Equipment M-LINK, E-Panel

Standard for safety - Inverters, Converters, Controllers and Interconnection System Equipment

uL UL1741 2021 N o E-Panel
for Use With Distributed Energy Resources

UN UN 38.3 2023 Transportation Testing for Lithium Batteries and Cells Cell, Pack

UN UN 3480 - Lithium-ion batteries Pack

UN UN 3536 . LITHIUM BATTERIES INSTALLED IN CARGO TRANSPORT UNIT lithium ion M-LINK

batteries or lithium metal batteries
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1. System Description

This document is the product specification for JF2 DC LINK 5.1 (hereinafter “DC LINK”) of LG
Energy Solution (hereinafter "LGES"). DC LINK is a BESS solution containing all the
components of a BESS within a single product, including batteries, battery protection unit,
liquid cooling, EMS, and more. Systems are conveniently designed to reduce construction

costs and maximize uptime, energy density, and efficiency.

The DC LINK is designed with a modular enclosure tailored to the optimal size per project
specifications. By preventing oversizing, this approach minimizes the number of enclosures,

resulting in reduced CAPEX costs for customers.

Safety is key in each part of our system design. The DC LINK is designed for tomorrow’s
rigorous safety codes and standards, streamlining permitting and approval processes. JF2

Solution’s modular design minimizes propagation between M-LINKs

1.1 Application

The DC LINK is an innovative solution applicable to a wide range of customer business areas,
including peak shaving and frequency regulation. LG Energy Solution’s design engineers
provide in-depth pattern analysis and customized project proposals to help customers achieve

maximum revenue with optimized CAPEX.

1.2 Capacity Maintenance

For each DC LINK, E-Panel and M-LINKs are installed on a SKID structure. The DC LINK
system provides the most optimized system sizing with its flexible number of M-LINKs per the
SKID. The following figure illustrates the typical sizing and augmentation configurations

available:

Figure 1: Augmentation Capability
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1.3 Components

The DC LINK consists of three main components: M-LINK, SKID, and E-Panel.

1.4 Definitions

Figure 2: DC LINK Components

Key Words Description
JF2 DC LINK Integrated System of M-LINK, SKID, and E-Panel offered by LG Energy Solution.
Distribution Panel between the PCS and M-LINK. It houses protective devices such as fuses
E-Panel and disconnect switches, as well as communication equipment that enables monitoring and
control of the connected systems.
Containerized Structure that houses various components, including battery packs, BPU,
M-LINK .
chiller, and HVAC system.
SKID Structure that supports E-Panel and M-LINKSs. It also serves as a passage for power lines and
communication cables, protecting them from the external environment.
JF2DCLINK 34 System Configuration with two M-LINKs mounted on a skid.
JF2 DC LINK 5.1 System Configuration with three M-LINKs mounted on a skid.
A unit that combines battery cells for protection against physical shock from the external
Pack environment and enables specific functions. It is the product unit of a battery that includes
cells, BMS, and electrical components.
BPU Battery Protection Unit, Device that safeguards the battery from factors that could adversely

affect its hardware, such as overcurrent or short circuits.

Thermal Management
System

System that manages the internal temperature of M-LINK, including the chiller and HVAC.

CP-rate (Constant
Power Rate)

Charging and discharging rate of a battery based on power. For instance, 0.25CP indicates
that when IMWh of battery system is installed, the maximum charge and discharge power is
0.25MW.

Round Trip Efficiency, the ratio of the amount of energy charged to a battery to the amount of

RTE energy discharged from the battery, expressed as a percentage.
Energy Consumption | The amount of energy required for ESS operation.
Ambient Temperature | The temperature of the air surrounding the JF2 DC LINK.
Usage Pattern Information that describes how customers typically charge and discharge batteries in projects.
SOC The remaining battery capacity relative to its full capacity, expressed as a percentage.
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1.5 Codes and Standards

JF2 DC LINK complies with the following codes and standards.

Publisher Code/Standard Number Pugliged Applicable Components
ASCE ASCE 7-22 2022 DC LINK
OSHA 29 CFR 1910.95 2024 M-LINK, E-Panel

CFR 47 CFR Part 15 Subpart B 2024 DC LINK
ICC International Fire Code (IFC) 2024 DC LINK

CA California Fire Code (CFC) 2022 DC LINK

Phoneix City Phoenix Fire Code (PFC) 2018 DC LINK

NFPA NFPA 69 2024 DC LINK
NFPA NFPA 70 2023 DC LINK
NFPA NFPA 70E 2024 DC LINK
NFPA NFPA 72 2022 DC LINK
NFPA NFPA 855 2023 DC LINK

UL UL 268 2023 M-LINK, E-Panel

UL UL 864 2020 M-LINK, E-Panel

UL UL 2075 2023 M-LINK

UL UL 1973 2022 Cell, Pack, Rack

UL UL 9540A 2019 Cell, Pack, Unit (Rack)

UL UL 9540 2023 DC LINK

UL UL 1741 2021 E-Panel

UN UN 38.3 2023 Cell, Pack
ISO ISO 13849 2023 Rack

ISO ISO 12944 - M-LINK, E-Panel
IEC IEC 60529 2013 M-LINK, E-Panel
IEC IEC 61000-6-2 2016 Rack

IEC IEC 61000-6-4 2018 Rack
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2. Technical Specifications
2.1 Power and Energy

The following table shows the Power, Current, and Voltage values for different combinations

of E-Panel and M-LINK quantities in a Power Block:

Table 1: Electrical Specification per DC LINK Configuration

ltem Value
E-Panel Quantity 1EA 2 EA 3EA
M-LINK Quantity 2EA 3EA 4EA S5SEA 6 EA 7EA 8 EA 9EA
Max. CP-rate 0.25CP

Total Energy 3.4 MWh 5.1 MWh 6.8 MWh 85MwWh | 102MWh | 11.9MWh | 13.6 MWh | 153 MWh

Max. Power 0.85 MW 1.27 MW 1.7 MW 2.13 MW 2.55 MW 2.98 MW 3.4 MW 3.8 MW

Max. Current 751.3A 1,1269A | 15026A | 18783A | 22539A | 2,629.6A | 3,0052A | 3,380.9A
Operating Voltage 1,134~1,499.4 VDC
Nominal Voltage 1,344 VDC

2.2 Round Trip Efficiency

RTE (Round Trip Efficiency) varies depending on the battery life at the time of measurement.
If necessary, LG Energy Solution engineers can help customers determine the appropriate
RTE value for customer’s project. The following Figure 3 shows the annual RTE values for

different power that customers may use:

Figure 3: RTE Changes Over Time by Power (1.5MW, 2.0MW, 2.5MW /10.22MWh)
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2.3 Energy Consumption

The full load power of the DC LINK is defined at the AC input terminals and includes the power
consumption of the thermal management system, BMS, and other components. Losses
between AC output terminals and the point of interconnection with utility vary depending on

the site and are not included.

Table 2 shows the full load power. Customers can use this information for overall system
design and power infrastructure planning. However, these figures are not always in use; they

are based on the condition when all components are operating at maximum load.

Table 2; Full Load Power

Component Full Load Power [kW] Remark
Chiller/HVAC

M-LINK (3EA) 19.3 BMS
Others
HVAC
FACP

SiEcll 22 Controller
Others
21.5*
[t (22.8KVA)

*480Vac input inlet power

Actual energy consumption varies depending on the specific charge and discharge patterns
used. LG Energy Solution engineers work closely with customers to provide optimal system

designs that reflect these patterns.

For customer usage patterns involving standby at 30% SOC followed by charging and

discharging, the energy consumption is as follows:

Table 3: Energy Consumption at different outdoor temperature and operation

Outdoor . STOTELD Duration Energy. OEN Ener.gy
Condition Operation Aux Power [hours] Consumption | Consumption
[kW] [kWh] [kWh/day]
Charge 8.07 4.0 32.28
Winter Disch 89 4.0 31.56 144.00
-30°C ischarge 7. . 5 .
Standby* 5.01 16.0 80.16
Moderate Charge 9.44 4.0 37.77 174.19
8

F2D4-5.1US-GN04_DC LINK Product Specification_V5.0 — Confidential Document — SHARED UNDER



25°C Discharge 9.41 4.0 37.65
Standby 6.17 16.0 98.77
Charge 13.47 4.0 53.88
Summer
o Discharge 15.36 4.0 61.44 249.24
50°C
Standby 8.37 16.0 133.92

* standby : the state of a battery when it is not being charged or discharged.

¢ Qutdoor Condition

- Winter(-30°C): Climate information from Montreal, Canada, with an ambient

temperature of at least -30°C, was incorporated into the simulation.
- Moderate(25°C): An ambient temperature of 25°C was assumed for 24hours.

- Summer(50°C): Climate information from Yuma, Arizona, with an ambient

temperature of up to 50°C, was incorporated into the simulation.
e Usage Pattern

1 cycle/day, 0.25CP Charge/Discharge, 2hrs rest @ high SOC, 2hr rest @ low SOC

Figure 4: Assumed Usage Pattern
2.4 Charge and Discharge Limitations

The thermal management system of the DC LINK ensures that the battery can be charged

and discharged stably within the rated temperature range.

9
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If the battery has been stored for a long period in a place with inadequate temperature control,
immediate charging or discharging can have a negative impact on battery performance. The
thermal management system prevents this by pre-heating the temperature of the cells inside

the M-LINK before starting charging and discharging.

Table 4: Energy Consumption at different starting temperature

. . . Preheat Energy Consumption to
Starting . Time to Full Charge /.l?lscharge Full Charge / Discharge Power
Temperature Power Capability o
Capability
10°C 4 hours 60 kWh
0°C 11 hours 150 kWh
-10°C 18 hours 250 kWh
-20°C 25 hours 350 kWh

* Starting Temperature: the ambient temperature of the area where the DC LINK is placed.
Assuming the worst-case scenario, the ambient temperature and battery cell temperature are

considered to be equal.

2.5 Environmental Specification

2.5.1 Ambient Temperature & Humidity
Due to the temperature control function of the thermal management system, the DC LINK can
operate within the following ambient temperature and humidity range regardless of altitude:

* -30°C to 50°C

* 5~100RH%

The storage temperature range* shall be:

e -20°C to 45°C (Before aux. power supply)

e -30°C to 50°C (After aux. power supply)

* the period of storage environmental conditions is subject to the standard warranty provided

by LG Energy Solution.

2.5.2 Altitude

The DC LINK maintains its specified performance levels without degradation up to an altitude
of 2,000 meters.

10
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2.5.3 Seismic

The DC LINK is designed to meet the seismic performance requirements of Sps 1.2 (with 8
anchor brackets fixed), and Sps 1.5 (with 14 anchor brackets fixed) when subjected to Risk
Category lll criteria as defined in ASCE 7-22.

2.5.4 Wind

The DC LINK boasts specifications robust enough to withstand wind speeds of up to 200mph,

far exceeding the intensity of even a Category 5 hurricane(157mph)

2.5.5 Snow

The DC LINK is able to withstand a snow load limit of no less than 144.5[Ib./ft?] on its roof or

other surface.

2.5.6 Shock and Vibration

The DC LINK maintains ample safety margins when subjected to Transportation Analysis,
employing the Air cushion 18,000[Ibs.] specified in ASTM-D4728-01 Standard Test Method

Specification.

2.6 Mechanical Specification

2.6.1 Dimensions and Mass

The DC LINK is fully assembled into SKID units at LG Energy Solution factory and transported

to the site. The dimensions and mass of three M-LINKs and E-Panel are as follows:

Table 5: DC LINK Dimensions and Mass (Weight)

Width Depth Height Product Mass
7,170 mm 2,570 mm 2,896 mm <48 ton
(282.28 in) (101.18in) (114.02 in) (105,822 Ibs.)

2.6.2 Transportation

The DC LINK is fully assembled on a SKID for transportation. Therefore, no disassembly is
required for transportation. It can be simply installed after being positioned according to the

site drawings.

11
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2.6.3 Enclosure

2.6.3.1 Ingress Protection
The DC LINK, including its thermal management system, has an IP 55 rating.
2.6.3.2 Protection against Salt and Fog

The DC LINK has demonstrated its electrical insulation performance by passing a test based
on the IEC 60068-2-52 standard, as defined in UL9540 3rd edition Section 41.3 (Outdoor

installation in marine environments)
2.6.3.3 Corrosion Resistance and Paint

The paint of JF2 DC LINK is compliant with ISO 12944: C4H standards. The color code is
RAL7035.

2.6.3.4 Audible Noise

When the thermal management system is operating at maximum performance, the DC LINK’s

noise level is less than 75dB at a distance of 1 meter in all directions.

3. Communication and Control

As illustrated in the accompanying figure, the DC LINK system comprises up to three M-LINKs per
E-Panel. According to PCS specifications, each PCS can be configured with up to three E-Panels
and nine M-LINKs.

The PCS is connected to each E-Panel through the main power cable, enabling it to control the
charging and discharging of the battery. Auxiliary power is supplied from the utility to each E-Panel,

and then separately branched to the M-LINK from the E-Panel.

The network switch installed in E-Panel#1-1 facilitates communication between EMS, PCS and
other E-Panels by gathering information from them. BSC, installed only on the first E-Panel,

functions to monitor and control the battery information of the entire JF2 DC LINK system.

12
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Figure 5: DC LINK System Network Diagram (Three DC LINKs in a Power Block)

Note

Above image is for reference purpose only. Actual image and
connection may be different depending on the models and the
system configuration. For detailed and precise connection
information, please refer to F2D4-5.1US-SP08 DC LINK Cable
Schedule
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Revision History

Version
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Change Description

1.0

07/19/2024

Initial Release

2.0
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Section 1.2 Capacity Maintenance

: Figure 1 (Augmentation Capability) image updated

Section 1.3 Components

- Figure 2 (DC LINK Components) image updated

Section 1.5 Codes and Standards updated

Section 2.2 Round Trip Efficiency

: Figure 3 (RTE Changes Over Time by Power) image updated
Section 2.3 Energy Consumption

: Table 2 (Full Load Power) newly added

. Pattern applied to the calculation of values in Table 3 (Energy Consumption at
different outdoor temperatures and operation) changed, and the updated values have
been reflected.

Section 2.5.3 Seismic

- the Sps value for using 14 anchor brackets is additionally updated
Section 2.5.5 Snow updated

Section 2.6.1 Dimensions and Mass

: Product mass in Table 4 (DC LINK Dimensions and Mass) updated
Section 3. Communication and Control

: Figure 5 (DC LINK System Network Diagram) image updated

21

08/11/2024

Section 2.2 Round Trip Efficiency
: Figure 3 (RTE Changes Over Time by Power) image updated

3.0

01/03/2025

Section 1.5 Codes and Standards

: Some codes and standards have been updated.

4.0

01/15/2025

Section 2.5.1 Ambient Temperature & Humidity

: The storage temperature range has been revised.

5.0

01/20/2025

Section 2.6.3.4 Audible Noise
: The noise level of the DC LINK has been updated.
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1. Summary

1.1 Application scope

This product specification sheet is prepared by LG Energy Solution and is for battery module for long cycle with peak

shifting and renewable integration. The battery module is mounted on M-Link system and is installed in an area where

air conditioning is worked.

1.2 Product name and Model name

1.1.1 Product name
JF2 4P30S for long cycle

1.1.2 Model name
EP096636PFBA (MI)

1.3 Cell specification

JF2
Capacity 159.2 Ah
Nominal Voltage 32V
Operating 25-~365V
Energy 509.44 Wh
Cycle Life RT, 70%@6,000 Cycle
Thickness 17.8£0.3 mm
Width 123.5+1.5 mm
Dimension Length 600 (+1.0/-1.5) mm
(+):45x33,0.4t
Cell Lead
(-):45x33,0.2t
Weight 2762+30g
DCIR 0.708mQO=<X<1.208mQ
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1.4 Product appearance

Depth : 2,085mm
Width : 825mm
Height : 145mm

825 mm

2,085 mm

<Figure 1. Appearance dimension of module>

<Figure 2. Cooling path of module>

I145 mm
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Pack Positive

/

/ Aack Negative / Communication

Outlet Inlet Front Cover Port
Port Port
Power Connector P/N M= AL
(+) 1298082 (Orange)
PHOENIX CONTACT
) 1298081 (Black)

<Figure 3. Module front view>

1.5 Label & Barcode

1.5.1 Attachment position

Pack Label

<Figure 4. Attachment position of Label>
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ESS Battery Pack

Model - EF096636FPFBA

Battery type : Rechargeable Li-ion
Mominal voltage - 96 WVdc

Capacity - 636.2 Ah

Energy : 61130 Wh

Manufacturer - LG Energy Solution, LTD.
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IP Rafing : IP32
Made in USA
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File No : MH49414
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* Do not let unauthorized maintensnce personnel repair or disassemble the product

* Do not damage the product with falls, shocks, or sharp objects. Failure to comply may result in electrolyte or flammakble gas leaks.
If damage occurs, plesse contact the LG Energy Solution.

* If exposed to electrolyte, wash immediately with water. Seek medical attention, especially when contacted with eyes.
* Keep away from fire and flammable materials.

* Be caufious to water and moisture. Do not touch or use the product when it's wet

* Do not handle the product alone as it is a heavy produwect.

* Keep the product out of reach of children.

* For safely ressons. the Rack System must be configured with the same pack type.
FPlease check if the QR barcode color on the front of the pack is the same.

* Do not Iift the product with | bracket on the front of the pack.

a A A A

* Me pas démaonter ou réparer & moins d'aveir du personnel d'enfretien qualifié.

* Me pas endommager le produit par des chutes, des chocs ou des objets pointus ou franchants.
Le défaut de se conformer peut enfrainer des fuites d'électrolytes et de gaz inflammables.
En cas de probléme, veuillez contacter de LG Energy Solution

* Si |'Electrolyte touche les yeux, la peau ou les vétements, laver immédistement avec da 'eau. Consultez un médecin.
* Me pas utiliser prés du feu et des maténaux inflammables.

* Attenfion aux chutes d'=au et d'humidité. S'il y a de I'humidité, n'utilisez pas de tentacules.

* Me pas fravailler seul car il s'agit d'un produit kourd.

* Faites attention de ne pas contacter votre enfant.

* Pour des raisons de sécunté, ke Rack System doit ére configure avec le méme pack.
Wérifiez si lz couleur du code-barres QR sur le devant du pack est la méme.

* Ma pas soulever le produit avec un support de poignée sur le devant du pack.

<Figure5. Warning/Spec Label>

Production Serial
Item PJT Item Subline | Year | Month | Day | Line Size
site number
S (MI)
H (HZP)
BMA EPO96636PFBA B A YY MM DD 1 001
A (AZ, NB Cell)
D (AZ, Ml Cell)

<Figure 6. Pack QR Barcode system>




Product Specification

7 /24

Prepared

ESS Pack Development Team 4

Document No.

Confidential

Date

2025-02-11

Rev

5.0

Approved

Descrintion

Energy module JF2 4P30S for long cycle (EP096636PFBA)

Production Serial
Item PJT Item Subline | Year | Month | Day Size
site number
S (MI)
H (HZP)
CMA SMO032636PFBA C A YY MM DD 001
A (AZ, NB Cell)
D (AZ, Ml Cell)

<Figure 7. CMA QR Barcode system>
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—

.5.2 Symbols

Caution, risk of electric shock.

Do not place nor install near flammable or explosive materials.

Wear eye protection and protective clothing when working with batteries.

Observe accident prevention regulations

Install the product out of reach of children

B® &P

Read the instruction manual before starting installation and operation.

Electrolyte is highly corrosive.

Metal parts of the battery cell are always live. Never place foreign object or tools on the battery.

Heavy weight may cause serious injury to the back.

Do not dispose of the product with household wastes.

)4

Recyclable.
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2. Product specification

2.1 Standard

Electrical
Cell / MBMS JF2 / Gen3 PBMS
Configuration 4P30S

Capacity (Min)

636.8 Ah (Cell voltage 2.5~3.65V)

Voltage (Nominal)

9% V

Energy (Nominal)

61.13 kWh (0.25C)

Standard charge condition

CC, Charge : Charge current 159.2A (0.25C)
End of charge voltage: 109.5 V or Any Cell > 3.65V

Standard discharge condition

CC, Discharge : Discharge current 159.2A (0.25C)
End of discharge voltage : 75 V or Any Cell <2.5V

Max. Charge Power

15.283kWh (0.25CP) , Peak current 203.776A
End of charge voltage : 109.5V or Any Cell > 3.65V

Max. Discharge Power

15.283kWh (0.25CP) , Peak current 203.776A
End of discharge voltage : 75V or Any Cell <2.5V

Dielectric strength

415 kV

Pollution degree 3 (Basic)
Over voltage category 2 (Basic)
Environmental

Operating temperature range

0~ 40 C (Ambient temperature)

Operating humidity range

5~ 85 % RH (Non Condensing)

Recommended temperature range

Ordinary temperature (23+4 C)

Storage temperature range (for shipping state)

~7days:-30~60 C

~6bmonth : -20 ~ 45 C

Mechanical

Ingress Protection level

32

Cooling Method

Liquid Cooling (Coolant EG50%)
- Flow rate : 1.5LPM 1
- Operating pressure : 3 bar |

- Coolant inlet temperature : 25 °C (Recommended)

Dimension 2085 x 825 x 145 mm (Depth x Width x Height)
Weight 400 * 10 kg (Max. 410kg)

ETC.
Certification Transportation : UN38.3
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System : UL9540A, UL9540, FCC, IEC62619, IEC61439, EMC&LVD

Pack : UL 1973
65% Retention, 7,300 Cycle @0.25C

Cycle Life

2.2 Property
2.2.1 Structural property (Exploded view)

Connector Cov CMA
\ ;

FFC Assy C
Inter Busbar B

CMA EFEC

7 Heat sink Assy

"\ CMA Bracket

Thermal

FFC Assy D

Resin
Inter Busbar A

Front plate FFC Assy B
C/ 25 FFC Assy A
Front Cover Support Bracket
BMS
<Figure8. Module Exploded View>
Metal Strap

End Plate \

\ \ Mica Sheet
\ Busbar HSG LD
Compression PAD

\ Aerogel

Busbar HSG RD

<Figure9. 4P10S CMA Exploded View>
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2.3 Part list Information (BOM)

Part No. Material
Cell Module Assy
JF2 Cell LFP, 159.2Ah
8226 EV (HENKEL)
MPL02970AA End plate Assy ADC12
End plate Al (ALDC 12) , Diecasting
Insulation Plate PC (Maker-LGChem , PIN - LUPOY EF1006F)
MPL02974AA Metal strap Assy CR590
Steel bar CR590 (2t) + PFzn5-B (5um)
Strap Mica 0.5t
Steel bar Insulation Tube KKDK-A2-HF, 0.6t
QR Barcode
MPD00268AA Compression PAD PU, 5T
MPD00250AA Aerogel LGC NEXULATB, 9T
MHUO00854AA Busbar HSG Assy RD
Busbar HSG RD PC (Maker-LGChem , P/N - LUPOY EF1006F), UL94 VO, MIN RTI 120°C
Busbar Type 1 C1100/ 2t/ Hardness 1/2 / Ni coating (3~8um)
Busbar Type 2 C1100/ 2t/ Hardness 1/2 / Ni coating (3~8um)
Busbar Type 3 C1100/ 2t/ Hardness 1/2 / Ni coating (3~8um)
Busbar Type 4 C1100/ 2t/ Hardness 1/2 / Ni coating (3~8um)
M5 Insert Bolt SCM435 (M5 x 12, 10.9T) , Coating (PFZn 8TC , 8um)
M4 Pan Head Screw SWCH22A (M4 x L8, 4T) , Coating (PFZn 5-C)
Busbar HSG RD QR QR Barcode
ICBRD 1
ICBRD 2
Busbar HSG Assy LD
MHUO0853AA

Busbar HSG LD

PC (Maker-LGChem, P/N - LUPOY EF1006F), UL94 VO, MIN RTI 120°C

Busbar Type 6 C1100/ 2t/ Hardness 1/2 / Ni coating (3~8um)
Busbar Type 7 C1100/ 2t/ Hardness 1/2 / Ni coating (3~8um)
Busbar Type 4 C1100/ 2t/ Hardness 1/2 / Ni coating (3~8um)
Busbar Type 5 C1100/ 2t/ Hardness 1/2 / Ni coating (3~8um)

THERMISTOR_BRIDGE Assy

THERMISTOR_BRIDGE

PC (Maker-LGChem, P/N - LUPOY EF1006F), UL94 VO, MIN RTI 120°C
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wire UL3633 , AWG22
HOUSING 2007HS-HO4DR(BLACK)
TERMINAL 20071TS-D
THERMISTOR_Chip LNFK103F028-20 (Maker : LATTRON)
THERMISTOR_PAD PU, 1T
THERMISTOR_Tape Tape, 0.1T
M5 Insert Bolt SCM435 (M5 x 12, 10.9T) , Coating (PFZn 8TC , 8um)
M4 Pan Head Screw SWCH22A (M4 x L8 , 4T) , Coating (PFZn 5-C)
Busbar HSG LD QR QR Barcode
ICB Type LD_1
ICB Type LD_2
MIS00305AA CMA Mica Sheet 0.5t
MBT00702AA Bolt SCM435 (M6 x L18, 10.9T) , Coating (MFZn 3TC , 3um)
Enclosure
PMARU71 Thermal Resin (Z=H]) LGC TRU-7 (HS code : PMARUT71)
PMARUT2 Thermal Resin (3}H]) LGC TRU-7 (HS code : PMARU72)
MPL02975AA Heat sink assy Al30+40
Heatsink plate top A Al3003mod+Al4045 (clad) 2t

Heatsink plate top B Assy

Heatsink Plate top B Al3003mod, 1.5t
Heatsink Port Al6005-H112 , Port Hole 8
Weld washer Al4045-A13003-Al4045 , clad

Heatsink plate bottom Assy

Heatsink plate bottom

Al3003mod+Al4045 (clad) 3t

M4 Clinching Nut M4
M6 Clinching Nut M6
Al Bar Al 6063-T5
Resin block pad type A Silicon pad 2t, UL94 VO

Resin block pad type B

Silicon pad 2t, UL94 VO

Insulation sheet type A

PP Vacuum Forming, LUPOL GP1006FE, 0.2t , UL94 VTM-0

Insulation sheet type B

PP Vacuum Forming, LUPOL GP1006FE, 0.2t , UL94 VTM-0

Insulation sheet type C

PP Vacuum Forming, LUPOL GP1006FE, 0.2t , UL94 VTM-0

water block pad A

Silicon pad 2t, UL94 VO

water block pad B

Silicon pad 2t, UL94 VO

water block pad C

Silicon pad 2t, UL94 VO

Bolt

M6 x L8.2 (Low Head Screw , 10.9T) , Coating (MFZn 8TC , 8um)

CMA Guide Pin

SUS304
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Supporting Bar AI3003, 0.5t
Base POM Block POM ( LUCEL FW715CS)
MBKO01153AA CMA Bracket Assy
CMA Bracket Plate CR590 (2t) , Coating (MFZn 8TC , 5um)
PIN
PAD EPDM
Double side tape
MPL02973AA Top Plate Assy
Top Plate Al'5052-H32, 0.5T
Insulation Sheet PC Sheet 0.2t (UL94 VO or VTMO)
Double side tape 1 Bobaek C&S BK-2511-050C
Double side tape 2 Bobaek C&S BK-2511-050C
Mica Sheet 0.3t
MPL02973AA Front Plate Assy
Front Plate CR590 (1t) , Electro-Deposition Coating (Thickness 20 pm)
Mouting bracket HR550 3t, Spot welding
M4 Weld Nut M4 Coating (PFZn5, 5um) 4T
Front Cover PC (Maker-LGChem , PIN - LUPOY EF1006F), UL94 VO, MIN RTI 80°C
1500vdc / IP67 /
Power Connector (+)
PHOENIX CONTACT %t 350A Orange 1298082
1500vdc / IP67 /
Power Connector (-)
PHOENIX CONTACT %1 350A Black 1298081
MAL10 Pan Head Bolt SWCH10A (M4 x 10 , 4.6T) , Coating (PFZn5, 5um)
MRBO00133AA Sealing Grommet EPDM , UL94 VO, Shore Hardness A (40)
MPL02971AA Rear Plate Assy
Rear Plate Al 5052-H32 (1t)
M4 Pop Nut Steel
MBKO01154AA Support Bracket Assy

Power & Sensing HSG

PC (LGChem, LUPOY EF1006F) UL94 VO + RTI 120°C

M6 Bolt

SCM435 (M5 x L19, 10.9T) , Coating (PFZn5, 5um)

M10 Insert Bolt

SCM435 (M10 x L23 , 10.9T) , Coating (PFZn5, 5um)

Insert Nut M4 x 8 Coating (PFZn5, 5um)

M10 Nut SCM435 (M10) , Coating (PFZn5, 5um)
Terminal Busbar Positive A C1100(1/4H) I 3t

Terminal Busbar Negative A C1100(1/4H) I 3t

Terminal Busbar Negative B C1100(1/4H) I 3t

Nut

M10, 8.8T, Coating (PFZn5, 5um)
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Energy module JF2 4P30S for long cycle (EP096636PFBA)
Fuse DC250V, 500A, Sinofuse (P/N : NH5KM-500)
Mica Sheet 0.3T
PBMS
ECWO02124AA FFC Assy A
12 Pin CNT HSG Maker : HIROSE
Retainer Maker : HIROSE
FFC_Insulation Maker : SAMKEE
FFC_Conductor AU : Min0.05_m, Ni : Min 0.3_m
Tape TBD
Tape (Poam) TBD
Label TBD
ECW02123AA FFC Assy B
12 Pin CNT HSG Maker : HIROSE
Retainer Maker : HIROSE
22 Pin CNT HSG Maker : HIROSE
FFC_Insulation Maker : SAMKEE
FFC_Conductor AU : Min0.05_m, Ni : Min 0.3_m
Tape TBD
Tape (Poam) TBD
Label TBD
ECWO02122AA FFC Assy C
12 Pin CNT HSG Maker : HIROSE
Retainer Maker : HIROSE
22 Pin CNT HSG Maker : HIROSE
FFC_Insulation Maker : SAMKEE
FFC_Conductor AU : Min0.05_m, Ni : Min 0.3_m
Tape TBD
Tape (Poam) TBD
Label
ECW02121AA FFC Assy D
12 Pin CNT HSG Maker : HIROSE
Retainer Maker : HIROSE
FFC_Insulation Maker : SAMKEE
FFC_Conductor AU : Min0.05_m, Ni : Min 0.3_m

TBD
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Tape TBD
Tape (Poam) TBD
Label TBD
ECWO02119AA FFC Assy_CMA to CMA
FFC Connector PIN : KBF10-10P-1F (Hirose) , Material : PA+Glass fiber , AWG31
Retainer PIN : KBF10-10RP-1 (Hirose) , Material : PA+Glass fiber
PIN : L-HMPP(25-50)N (sumitomo) , Material : PET , Thickness : 25um,
FFC_Insulation
White
FFC_Conductor PIN : 0.1x0.4(NPA 1um) (Misuzu seisen) , Material : Nicked plated copper
PIN : NITTO TAPE #5000NS (Dongguan Sihui Cheng) ,
repe Material : Acrylic adhesive + Nonwoven fabric + release paper
Pl Tape Material : Pl
Label Material : PET + Polymer adhesive (SATO SHANGHAI)
Fixing Folding Tape Material : Acrylic adhesive + Nonwoven fabric + release paper
MCV01491AA Connector Cover P/N : LUMILOY FB2106F (LG Chem), UL94 VO, Color : Orange
EBBO0896AA Inter Busbar Type A C1100 (1/4H) / 3t
EBBO00895AA Inter Busbar Type B C1100 (1/4H) / 3t/ Ni Coating / Busbar dipping
MBTO00702AA Bolt SCM435 (M6 x L18, 10.9T) , dacromet
MBT00701AA Bolt SCM435 (M4 x L5 , 10.9T) , (MFZn 3TC , 3um)
MBTO00700AA Bolt SCM435 (M4 x L9, 10.9T) , dacromet
MBT00699AA Bolt SCM435 (M4 x L9, 10.9T) , Head 10.4mm, dacromet
SWCH10A (M5 X L3.5, 10.9T ), Coating (MFZn 3TC , 3um)
MNTO00255AA Nut

(Hexgon-Flange Nut)

Detail information refer to attachment BOM file

250123_JF2_Pack_
BOM_V02_0]+U¢
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3. PBMS
3.1. PBMS Usage

This specification is applied to the GRID JF2 PBMS 30S project that is applied to the packs of LG Energy Solution.

3.2. General Information

3.2.1 Model Name
- GRID JF2 PBMS 30S (EBA02266AA)

3.2.2 Functions

- Measure
Cell Voltage 30CH
Module Temperature 6CH
PCB Temperature 2CH

- Communication
PBMS - RBMS iSOSPI
PBMS - PBMS iSoSPI

3.2.3 Product composition
% Structure
- PCB MATERIAL : FR-4
- PCB SIZE : 200 mm x 116 mm
- LAYER : 4 Layers : See PCB Layout
- SILK : See PCB Layout
s PCBAssy
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3.2.4 PBMS Connector Pinmap
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Energy module JF2 4P30S for long cycle (EP096636PFBA)

J3, J4 (KW10-8DP-2.5V)

isoSPI 2wire 541 4 E|

Item Description Remark
=25 isoSP| 2wire S &I
T A HIROSE
PCB H4H KwW10-8DP-2.5V FHAL3
Wire 4l H KW10-8DS-2.5C + KW10-8RS-2.5 Retainer * 2 Z &}
Terminal (Receptacle) |[KW10-2022SCF FH T3, AWG22
O O O O
1 2 3 4
B 6 7 8
1 2 3

isoSPI_M

(isoSPI_M)

3.2.5 Block Diagram

*Twisted & 2| & 4
& wire color
#2,4,5.6,7,80] 512
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3.2.6 Hardware
¢ Electrical
ltem MIN TYP MAX Unit

Module Input Voltage (Cell@1.0~3.65V) 30 109.5 V
Cell Input Voltage 2.5 3.2 3.65 Vv
Withstand Voltage (HV<—LV) 1mA, 60sec 5000 Y,
Insulation Resistance (HV<«LV) 10 MQ, 60sec 1000 Vv
isoSPI Communication 2 Mbps
Current Consumption 4 mA
Dark Current (HV) 6 MA
Operating Temperature -25 85 °C
Operating Temperature (Recommend) 20 25 30 °C
Storage Temperature (Stand-alone) Max. 6 month -40 85 °C
Storage Humidity 85% RH

+»  Accuracy
ltem Criteria Remark
Cell Voltage 2.5~3.65V +5mV
Temperature -25~85°C +2°C Excepting Thermistor Error

% Mechanical
ltem MIN TYP MAX Unit
Weight(Before Coat) 121.6 g
Weight(After Coat) 127.2 g




Product Specification 20 / 24
Prepared Document No. Date Rev
ESS Pack Development Team 4 Confidential 2025-02-11 5.0

Approved

Descrintion
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4. Product Inspection (EOL)

M 2l

Test Time : 60sec

Test Item Inspection Standard _ JF2 Pack spec
2% He
ocv
Voltage
3.228V ~ 3.248V
Cell Cell Inspection Insulation Voltage 0.5V
Insulation Resistance
Insulation Resistance = 100MQ
(DC 25V/1s , Al pouch and Ni lead)
Cell Voltage 3.228V ~ 3.248V 3.228V ~ 3.248V
Cell Voltage Deviation | X <25 [mV] 25[mV]
CMA
CMA Voltage Voltage measurement of each half CMA voltage 16.14 ~ 16.24V
Gas Detection Gas Concentration <2000ppm <2000ppm
Test condition : Max. 1000V
Insulation Resistance UL1973 More than 1GQ
Test Time : 10sec
Test condition : max. DC 4150V
BMA Withstanding Voltage Ramp 3 sec
Ramp time : 3sec Less than 10mA
of Pack IEC60950
(4P308) Test Time : 60sec
Test condition : max. 25A
Ground Bond UL1973 Less than 0.1Q
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Energy module JF2 4P30S for long cycle (EP096636PFBA)

External DCIR

BMS
Measurement
Cell voltage check * Read BMS DATA 3.223V ~ 3.253V
deviation :
+5mV/Cell
* Read BMS DATA
Cell Delta Voltage - Voltage Deviation < 45mv
= Max Cell - Min Cell Voltage
BMA temperature * Read Thermister Voltage
Each Thermistor Temp. , 19°C<X<27°C
check - Module Temperature #1~4
BMA temperature
Each Thermistor Temp. Deviation, -2°C<X<2°C
deviation
BMS
Measurement
96.69 ~ 97.59V
Pack Voltage (BMS) | * Read Voltage and Cell Sum deviation :
(96.84 ~ 97.44V £150mV)
5mV x30
(£150mV)
IQC Cell
96.74 ~ 97.54V
Pack Voltage (DMM) | * Cell IQC voltage x 30 = Module Voltage voltage x 30
(96.84 ~ 97.44V £ 100mV)
(£ 100mV)
DV Standard Pack DCIR :
11.8575 ~ 21.8581 [mohm]
CellDCIR
DCIR BMA DCIR

DV Standard External DCIR :
0~ 10.1992 [mohm]
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Energy module JF2 4P30S for long cycle (EP096636PFBA)

Heat sink leakage Max 2 SCCM

Max 2 SCCM

Detail information refer to attachment EOL file

241115_Grid_JF2_
Pack EOL_v1.2.xlsx

5. Manufacture process

5.1. Assembly process
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Energy module JF2 4P30S for long cycle (EP096636PFBA)

6. Packaging Specification

7. Cautions and Prohibitions in Handling

Warning for using the rechargeable lithium-ion battery Module - Mishandling of the battery may cause heat, fire and

deterioration in performance. Be sure to observe the following.

7.1 Cautions for Use and Handling

Battery module must be charged and discharged at operating temperature range.

Battery module must be stored in a cool, dry place for long-term storage.

Do not use battery cells in high static electricity environment where the protection device can be damaged.
Battery module must be kept away from children or pets

Be sure to request and confirm the most recent product specifications in advance.

Do not disconnect, disassemble or repair the module except authorized engineers.

There are some risks of fire, electric shock and injuries.

Do not drop, deform, impact the module. And do not cut or spearing the module with a sharp object. It may
cause electrolyte leakage or fire.

If the module is damaged, It causes electrolyte leakage or flammable gas generation.

In such cases, please contact LG Energy solution ESS QA Team immediately.

If electrolyte leaks out, do not touch it.

If you touch electrolyte, wash electrolyte with water and take medical care immediately.

Do not place inflammable materials or fire near the module. And do not burn the module. It may lead to fire or
explosion.

Keep the module away from humid circumstances or liquid.

If liquid spills on the module, do not touch and use it.

Do not carry and lift the module alone. If not, it may cause injury.

Use proper equipment or carry it with assistants.
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For safety, Rack system must be composed of same type of battery modules which are sorted by QR barcode
label and model name.
Make sure that all modules have same model name labels which are attached on the front side of battery

module.

7.2 Prohibitions

Do not charge with constant power higher than maximum charge power.

Do not attempt to disassemble or alter battery module.

Do not throw or subject the battery to severe impacts.

Do not puncture or otherwise damage a battery with sharp objects (e.g. nail, knife, pencil, drill)

Do not expose the battery to high heat. (such as a fire)

Do not microwave or put batteries under high pressure.

Do not connect positive(+) and negative(-) terminals with conductive materials (such as metal, wire, etc.)

Do not immerge or wet batteries with water or sea-water.

8. Exclusion of Liability

The warranty shall not cover defects caused by normal wear and tear, inadequate maintenance, handling, storage, faulty

repair, modification to the battery or pack by a third party other than LG Chem or LG Chem'’s agent approved by LG

Chem, failure to observe the product specification provided herein or improper use of installation, including but not

limited to, the following:

Damage during transport or storage

Incorrect installation of module into rack or maintenance.

Use of battery module in inappropriate environment

Improper, inadequate, or incorrect charge / discharge, or production of circuits other than stipulated herein
Incorrect use or inappropriate use

Insufficient ventilation

Ignoring applicable safety warnings and instructions

Any attempt to alter or repair by unauthorized personnel

In case of force majeure (Ex. Lightening, Storm, Flood, Fire, Earthquake, etc.)

There are no warranties — implied or express — other than those stipulated herein. LG chem. shall not be liable for any

consequential or indirect damages arising out of or in connection with the product specification, battery module
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1. Model description

LC1 - 70
(D (2)
(1) LCI:
(2) 70:
@) C:
4) R:
(5) 05:
(6) C4
(M) S:
(8) Z5:
(9) 3487:

(10) CU:

C R - 0 G4 § 25 - 3487 -
3) @ ) ©) @) ©®) 9)

Inverter Liquid Cooling Unit

Rated cooling capacity=70*100=7kW

Closed-cycle system with water pump

With heating function

Design code

Anti-corrosion grade C4H

Painting RAL7035 Textured finish

Eco-friendly refrigerant R32

Power supply 3/PE AC 400V+10% 50Hz 3/PE 480V+10% 60Hz

Meet CE/UL certification requirements
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2. Technical data

NO | Items Unit | Data
1 Power supply E— 3/PE AC 400V+10% 50Hz | 3/PE AC 480V+10% 60Hz
2 Max. power/current kW/A | 4.6/6.9 4.6/5.8
3 Cooling power/current kW/A | 3.5/5.1(L45°C/W20°C) | 3.5/4.5(L45°CW20°C)
4 Heating capacity kW 2 3
5 Heating power/current kW/A | 2.5/3.7 3.5/4.3
6 Standby power w 50
7 Self-circulation power \% 500
8 Communication protocol / MODBUS RTU (RS485)
9 Cooling capacity kW 7kW (L45°C/W20°C)

Automatic control mode, cooling mode, heating mode,
10 | Working mode

standby mode, self-circulation mode
11 | Liquid setting range °C 10~50 (Liquid factory setting temperature 20°C)
12 | Refrigerant / R32
13 | Condensing air volume m/h | 2000
14 | Noise dB(A) | 75
15 | Rated flow L/min | 50
16 | Rated differential pressure kPa 200
17 | Max. Inlet/outlet differential pressure | kPa 300
18 | Liquid circuit system design pressure | MPa | 0.6
19 | Inlet/outlet size / G3/4 pipe thread
20 | Drainage/refilling size / Self-sealing quick socket (G1/2' internal thread)
21 | Ambient temperature range °C -30C~+557C
22 | Anticorrosion grade / C4H

<2000:Cooling Capacity without de-rating
23 | Applicable altitude m <3000: Cooling Capacity 3% de-rating
But, It depends on environment conditioin

24 | Protection degree / IP55
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25 | Painting / RAL7035 Textured Finish
WXDXH: 700%x285x1500 Without flange
26 | Dimension mm
WXDXH: 880X285X 1554 With flange
27 | Weight kg <140
28 | Coolant Concentration <50% glycol solution
1. Max. Outlet alarm temp 35°C
2. Min. outlet alarm temp 10°C
3. Ambient temp -40°C-55°C, The allowable storage time is 6
29 | Remarks months.

4. EMS, EMI have met the UL 9540:2023 article 36
'Electromagnetic Immunity Test' and the FCC in enclosure

system.
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3. Electrical control

3.1 Wiring diagram

PE
RS485
L3 Communication
L2 QO O
L1

3x L4AWG+1 x LAAWG 1 ™

& o o o % 0 %

= o )
L1 L2 L3 PE + | =
SUPPLY

3.2 Power supply wiring
Rated load current (RLA) 6.9/4.3A

Maximum operating current (MCC) | 9.6A
Recommended: 3x14AWG+1x14AWG American Standard copper cable
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3.3 Power supply and communication port configuration

Connector  function name | Liquid cooling unit pin | User side pin location
definition location
PE | |PE
L1 L1 Unit L3 LS Jser
P | L2 L2 side power
ower supply L3 L3 121112
PE PE L1 11L1
+ |1
= |m
A+ A+
BMS Communication B- B- 1123
PE PE
+ |1
< |m
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4. Outline drawing

Overall Dimension
8
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5. Technical change record

Version

Modified basis

Modified content

Page

Date

Modified by
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1. Model description
ECA-20 H R- 06 Al C4 S Z6-1227 CU

O @ @ W 6 6 O 6 O Q)

(1) ECA: Industrial Air Conditioner

(2) 20: Rated cooling capacity=20x100=2.0kW
(3) H: Wall-mounted installation

(4)R: With Heating function

(5) 06: Design serial number

(6) Al: Design code

(7) C4: Anti-corrosion grade C4H

(8)S: RAL7035 Textured finish

(9) Z6: Eco-friendly refrigerant R513A

(10) 1227: Power supply 1/PE AC 220V 50Hz/60Hz

(1) CU: Meet CE/UL certification requirements

Remarks:
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2. Technical data

2.1 Technical parameter list

No. Item Unit Data
1/PE AC 220V £10% 1/PE AC 220V £10%
1 | Power supply —
50Hz +2Hz 60Hz +2Hz
2 | Rated power (Cooling/heating) | kW 0.9/1.2 1.1/1.3
3 | Rated current (Cooling/heating) | A 4.1/5.2 5.0/5.5
4 | Rated cooling capacity” kW 2.0
5 | Heating power kW 1.0
6 | Max. running current A 6.3 (Cooling mode)
7 | Maximum operating power kW 1.4 (@50°C/50°C) (Cooling mode)
8 | Evaporator fan airflow m’/h | 600
9 | Condenser fan airflow m’*/h | 1000
10 | Temp. control range T 20~50
11 | Humid. control No
12 | Ambient temperature T -30~55
13 | ROHS compliant Yes
14 | Refrigerant R513A
15 | Controller Digital controller
16 | Painting RAL7035 Textured finish
17 | Noise dB(A) | 70
18 | Power supply connection Terminals
Condensate water is collected in the water pan and
19 | Condensate water treatment
discharged through the drain.
20 | Installation method Wall-mounted
21 | Protection level Inside/outside IP55
mm 501X280X851 (With flange)
22 | Dimension
446 X280X 800 (Without flange)
23 | Weight kg 39
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1. Inside lower air inlet and upper air outlet

2. Use R513A refrigerant

3. Anticorrosion grade C4H

4. Comply with CE/UL certification

5. The ambient temperature is -30°C-55°C, and the
allowable storage time is 6 months

6. EMS, EMI have met the UL 9540:2023 article 36
24 | Special requirements:
'Electromagnetic Immunity Test' and the FCC in
enclosure system.

7. None dehumidification mode

8: The allowable altitude is 2000m.

<2000m: Cooling Capacity without de-rating

<3000m: Cooling Capacity 3% de-rating

But, It depends on environment condition

@ Testconditions: Dry Bulb Temp. inside the cabinet is 35°C, and ambient Dry Bulb temp. is 35°C.
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3. Electrical Control

3.1 Wiring diagram

Signal of
fire alarm
. = RS485
L - Alarm signal L Communication
N > 7
PE >———
2x0. 75mm2+1x0. 75mm2
111 llff fﬂ ff
ESCI
PEN L eI b~ ¥ =z
s b [ b
SUPPLY

3.2 Power supply wiring

Rated current (cooling/heating)

4.1/52A @50Hz

5.0/55A @60Hz

Maximum operating current (MCC)

6.3A @50Hz

6.3A @60Hz

Starting current (LRA)

16.3A @50Hz

16.3A @60Hz

Recommended: 2x0.75 mm?+1x0.75 mm? (cable meeting national-standard)

3.3 Signals wiring

3.3.1 Alarm signals

Electrical control system on the chiller provides the host with passive alarm signals. In the
event of breaking down for some reason, the chiller will stop. When the signal terminal of
the unit enters the working state, J4-1 and J4-2 are disconnected, and J4-1 and J4-3 are
connected; Stop and alarm state J4-1 and J4-2 are connected, and J4-1 and J4-3 are
disconnected. Alarm terminals are fully independent contacts, with a maximum driving

power of 220V/3A.

3.3.2 Signal of fire alarm
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The refrigeration unit provides the host with a pair of fire alarm interlock protection signals
J4-4/J4-5. When J4-4/J4-5 is turned on, the refrigeration unit is in standby mode. When J4-
4/J4-5 is turned off, the refrigeration unit is allowed to start.

At this time, the upper computer needs to send a start signal or press the break button on the

screen to start the refrigeration unit.

Turned off (Open circuit)
Signal of

fire alarm
= RS485

L — Alarm signal Ll ] Communication

2x0. 75mm2+1x0. 75mm2

I ll,f ,,

1}
-

FUE
6 . ool
PEN L S
A w —
SUPPLY
Turned on (Short circuit)
Signal of
fire alarm
_ ST Rsags
L - Alarm signal L] Communication

izl
—Jo—— e
+V o——amb

—
T
6 o6 0O 13
PEN L = ==
N w [~
SUPPLY

3.3.3 RS485 communication protocol

Controller adopt 485 communication protocol, communication protocol:

MODBUS-RTU.
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4. Outline drawing
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5. Installation Diagram
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6. Technical change record

Reason

Content

Page

Date

Modified by

Approved by
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Technical Specification

Version V1.0
Model: ECA-20HR-06A2C4S76-1227CU

Description:  Industrial Air Conditioner

Spec: NY-XY-2024-00448

Compiled by Yue Tian Date 2024-10-10
Approved by Xiaohao Liang  Date 2024-10-10

= " B O O# A K @ A KR oo
Sanhe Tongfei Refrigeration Co.,Ltd.
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1. Model description
ECA-20 H R- 06 A2 C4 S Z6-1227 CU

O @ @ W 6 6 O 6 O Q)

(1) ECA: Industrial Air Conditioner

(2) 20: Rated cooling capacity=20x100=2.0kW
(3) H: Wall-mounted installation

(4)R: With Heating function

(5) 06: Design serial number

(6) A2: Design code

(7) C4: Anti-corrosion grade C4H

(8)S: RAL7035 Textured finish

(9) Z6: Eco-friendly refrigerant R513A

(10) 1227: Power supply 1/PE AC 220V 50Hz/60Hz

(1) CU: Meet CE/UL certification requirements

Remarks:
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2. Technical data

2.1 Technical parameter list

No. Item Unit Data

1/PE AC 220V £10% 1/PE AC 220V £10%
1 | Power supply —

50Hz 60Hz
2 | Rated power (Cooling/heating) | kW 0.9/1.2 1.1/1.3
3 | Rated current (Cooling/heating) | A 4.1/5.2 5.0/5.5
4 | Rated cooling capacity” kW 2.0
5 | Heating power kW 1.0
6 | Max. running current A 6.3 (Cooling mode)
7 | Maximum operating power kW 1.4 (@50°C/50°C) (Cooling mode)
8 | Evaporator fan airflow m’/h | 600
9 | Condenser fan airflow m’*/h | 1000
10 | Temp. control range T 20~50
11 | Humid. control Yes
12 | Ambient temperature T -30~55
13 | ROHS compliant Yes
14 | Refrigerant R513A
15 | Controller Digital controller
16 | Painting RAL7035 Textured finish
17 | Noise dB(A) | 70
18 | Power supply connection Terminals

Condensate water is collected in the water pan and
19 | Condensate water treatment

discharged through the drain.
20 | Installation method Wall-mounted
21 | Protection level Inside/outside IP55

mm 501X280X851 (With flange)

22 | Dimension

446 X280X 800 (Without flange)
23 | Weight kg 39
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1. Inside lower air inlet and upper air outlet

2. Use R513A refrigerant

3. Anticorrosion grade C4H

4. Comply with CE/UL certification

5. The ambient temperature is -30°C-55°C, and the
allowable storage time is 6 months

24 | Special requirements: 6. EMS, EMI have met the UL 9540:2023 article 36
'Electromagnetic Immunity Test' and the FCC in
enclosure system.

7: The allowable altitude is 2000m.

<2000m: Cooling Capacity without de-rating

<3000m: Cooling Capacity 3% de-rating

But, It depends on environment condition

@ Test conditions: Dry Bulb Temp. inside the cabinet is 35°C, and ambient Dry Bulb temp. is 35°C.
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3. Electrical Control
3.1 Wiring diagram

Signal of

fire alarm
r——— RS485

L — Alarm signal Ll ] Communication
N > 7
PE —>——
2x0. 75mm2+1x0. 75mm2
I | | f , f , ’ f
PEN L =R = IR
SUPPLY .
3.2 Power supply wiring
Rated current (cooling/heating) 4.1/52A @50Hz 5.0/6.0A (@60Hz
Maximum operating current (MCC) 6.3A @50Hz 6.3A (@60Hz
Starting current (LRA) 16.3A @50Hz 16.3A @60Hz

Recommended: 2x0.75 mm?+1x0.75 mm? (cable meeting national-standard)

3.3 Signals wiring

3.3.1 Alarm signals

Electrical control system on the chiller provides the host with passive alarm signals. In the
event of breaking down for some reason, the chiller will stop. When the signal terminal of
the unit enters the working state, J4-1 and J4-2 are disconnected, and J4-1 and J4-3 are
connected; Stop and alarm state J4-1 and J4-2 are connected, and J4-1 and J4-3 are

disconnected. Alarm terminals are fully independent contacts, with a maximum driving

power of 220V/3A.

3.3.2 Signal of fire alarm
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The refrigeration unit provides the host with a pair of fire alarm interlock protection signals
J4-4/J4-5. When J4-4/J4-5 is turned on, the refrigeration unit is in standby mode. When J4-
4/J4-5 is turned off, the refrigeration unit is allowed to start.

At this time, the upper computer needs to send a start signal or press the break button on the

screen to start the refrigeration unit.

Turned off (Open circuit)

Signal of
fire alarm
. = RS485
L - Alarm signal Li;j’ . Communication
N >
PE >———
2x0. 75mm2+1x0. 75mm2
11 IIff If f’
=l 1]
o O 3]
PEN L i e e .
o [ |
SUPPLY

Turned on (Short circuit)
Signal of

fire alarm
== RS485

L - Alarm signal LL ] Communication
N > Q

)

o— e
il

B e m———)

Vo e

—
-
o o 0 o
PEN L = = =
N [
SUPPLY

3.3.3 RS485 communication protocol

Controller adopt 485 communication protocol, communication protocol:

MODBUS-RTU.
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4. Outline drawing
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5. Installation Diagram
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6. Technical change record

Reason

Content

Page

Date

Modified by

Approved by
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SY-TD-TDS-035 A/1
2024-09-20

SEV1-R3A-35HRFRBSI LR
SEV1-R3A-35 Battery system low conductivity coolant

u FE iR

Product Overview
R FRESFCARESRABEFRNEEEEN. BERHGS FEERMER, 2—REEME. Bk, fNE. (ESEFUHRNEEFaEROETRARRK, FETER. BREE
SEMEEMELAEIMIERE, BT IRSRRASIERINT, EEMSNGRAMERE, SRR RRERILSHNRATIRNRERYIESLE, LIRS IIREEEIKIEEIIRER
AR BRIRAVES RS IRMERSEFETAMIFRESHNRNESHAVIEER,. BEEK. BEPMRNSNSR, EATEEHRKE. RHEREUNRERESESFNEER
%, HESTHERERILASHIIRRSE.
The formula of the low conductivity coolant for battery system is a self-developed rust inhibitor with low ionization constant and special molecular structure, which is a special heat
exchange fluid for lithium ion high-voltage batteries with corrosion resistance, boiling resistance, low temperature resistance and low conductivity. And has no chemical and
physical damage to nonmetallic material parts such as plastics, rubber and the like, and a unique fluid modification additive is added, thus having unique microfluidics performance,
effectively improving the physical performance of low pressure resistance of cooling liquid flowing in a battery cooling system, and improving the diffusion and heat conduction
performance of cooling liquid in microchannel long-distance radiating aluminum materials; The extremely low conductivity can effectively reduce precipitation blockage, electric
shock short circuit and corrosion of electrical components caused by coolant leakage, and is suitable for high-power lithium ion power battery systems such as Ferrous lithium
phosphate, lithium nickel cobalt manganate and lithium cobalt oxide, and also suitable for the cooling exchange system of energy storage power stations.

u {LFRES

Chemical Composition

2R, KETK. FEIEHER

Ethylene glycol, deionized water, corrosion inhibitor

n EEA:

Main Feature

SIASHYRFR R BRSNS FEAEMER, TESHRAREARFE, BRaUDHEBLZREM

Unique low ionization constant and unique molecular structure antirust agent can form a protective film inside the cooling system, effectively inhibiting electrochemical corrosion;

S BIRAFRABUER, HIAKXKIRS QEIRIER ISR E FRIMEREDTIAMESEEN, IZHE/ BENETEE
It contains a unique fluid modifier, which can greatly improve the conveying ability and heat conduction ability of coolant in the battery coolant pipe and control the operating
temperature of the whole battery pack;

CAELEYIR, FRSIRERIIIIMEANTR,
Does not contain prohibited substances, reducing the environmental pollution when the coolant is replaced;

o SHIREBRBNSERIMFN, ERTIRNBERS (B, THEN, W, &%, #iE, §) ;

Coolant has excellent metal corrosion protection and is suitable for current battery systems (aluminum, stainless steel, steel, iron, brass, copper);

o SEFNRERRMSHRIELL, BbRFSNEEREESRAESME, (BIRSEENN) BT T EIBEX RGN,

Compared with the traditional engine coolant of internal combustion system, the battery system coolant has higher electrical insulation. (passed the electrical insulation test) and
also passed the battery pack fire risk test.

= EMEE
Scope of Application

ERTRMSERIRS, HRRRK, NBRAFSHRRESLR.
Suitable for electric vehicle cooling system, energy storage system, wind power system and other coolant systems.

n ERER

Matters Need Attention
ofEFRMNES, PR, TR TRNEETRER, FRENRIES, BIERRRSEBASEISRMIERESN;

Storage conditions should be sealed; cool and dry. It is not recommended to replace the product packaging, and it should be sealed in time after use to prevent impurities and
gases from mixing and causing pollution and reducing insulation;

o IMEASRIAERAPP. HDPEEE304K LA ERNEIMBREERINERE, RIEINEREREEEHTSE, PHERERSKBANSBISRMIHEESNE,
When filling, storage and filling equipment made of PP, HDPE or 304 or above stainless steel should be used to ensure that the filling equipment and pipeline are sealed without
pollution, and to prevent impurities and gas from mixing and causing pollution and reducing insulation;

oA XTI SE, FNEATRIRIER
This product is only used for battery electric vehicles, not for internal combustion engine vehicles;

BT RIFHIERIERIE (2025°C , 65:5%rh) ToERESARINET, HIEI TREINE.
Please store the product in the dark or weak light environment at Normal temperature and humidity (20+5°C , 65+5%rh) . Do not place the product under sunshine for a long
time.

o LEINRA SR SEMRIMNSEIRESH, SIFEBESYE, BEUAEGX SRS FEKSEBSHRER.
When the battery system coolant is mixed with other engine coolants, it will reduce the electrical insulation, so don't mix this coolant with tongue water or other coolants.

= FEIRE
Meet the Standards

® Q/320991SY 002-2024
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SY-TD-TDS-035 A/1

2024-09-20
w BB
Typical Specifications
eRE 1BIRER ERRIM(E PHE
Test Items Requirements Typical Value Analytical Methods
ZEERE/%
Glycol concentration/% 2500 50
FTIUERSIY, EREPRE TIERSFY, ERERRE 5
SR S S B
No precipitation and suspended matter, | No precipitation and suspended matter, . .
Appearance - . Visual Inspection
clear and transparent liquid clear and transparent liquid
e BEBNRE ae B
Colour It has striking colors RED Visual Inspection
Sk FRIBMRR FTRIBMERR M85
Odour Non-irritating odor Non-irritating odor Smell
-30°C 1091
-20°C 1086
-10°C 1085
-0°C 1081
A 3
DEEt k?(/n; , S SH/T 0068
ensity, kg/m 20°C 167
40°C 1063
60°C 1052
80°C 1038
KR(C) _ -
Freezing Point(‘C) <-35.0 38.2 SH/T 0090
HR(C)
Boiling Point (‘) 2107.5 110.5 SH/T 0089
pH 7.0-10.0 8.75 SH/T 0069
D (REHE) /%
Ash (mass fraction) /% 15 001 SH/T 0067
&hit(mg/kg) ESihd
Chlorinity(mg/kg) <10 N.D. JTT230
MEEERE (LASO:2i1H)/(mg/kg) E]
Sulfate Content (as SO.27)/(mg/kg) =10 N.D. JT/T1230
WEE (LLBit) / (mg/kg) i
Boron content (as B) /(mg/kg) <10 N.D. NB/SH/T 0802
TR (mI) REE
Reserve Alkalinity (ml) Report Value 23 SH/T 0091
IESERTIREHIRIN T8 TR SH/T 0084
The Influence of Organic Coating on Automobile No Effect No Effect
-30°C 0.352
-20°C 0.369
-10°C 0378
SHE, W/ (meK) o 0387 ASTM D7896
Thermal Conductivity , W/(m«K)
! 20°C 415
40°C 0418
60°C 0.424
80°C 0.435
-30°C 3133
-20°C 3200
-10°C 3217
HAE, I/ (kg oc 3269 ST 7517
Specific heat capacity, J/ (kgK) 20°C 3298
40°C 3378
60°C 3437
80°C 3545
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SY-TD-TDS-035 A/1

2024-09-20
-30°C 39.89
-20°C 17.82
-10°C 11.65
SEEHREE, mni/s -0C 7.46
K tic viscosity, mnt/ —_— GB/T 265
inematic viscosity, mni/s 20°C 318
40°C 2.09
60°C 1.27
80°C 0.92
SR (25°C) (uS/cm) <100 8.4 GB29743.2 [iiRA
Conductivity (25°C) (uS/ cm) - : GB29743.2 Annex A
HEAPFR/ml <100 50
Volume /ml -
30+1°C
haSicES I <50 13
s Break Time /s : )
ﬁiﬁz SH/T 0066
HEAPFR/ml
Volume /ml <100 4
80+1°C
haSicESEI
Break Time /s 50 12
i +10 +0.2
Copper
w
J— Steel +10 0.7
SR N -
Static corrosion mg Rk ZL101A %48 +10 .03 GB29743.2 ffiRB
(80°C+2°C, 336h+2h) Weight chénge, ZL101A Cast Aluminium GB29743.2 Annex B
mg/test piece 3003 48 10 04
+ N
3003 Aluminum - :
4043 48
3003 Aluminum +10 03
6063 5
3003 Aluminum +10 02
4 +10 1.7
Copper
Bi;:slﬂs +10 +19
ki
R, Steel £ o8
mg/ R ZL101A 5542 410 05
Weight change, ZL101A Cast Aluminium i
. mg/test piece 3003 48 .
Cycliﬁijrihggf?osion 3003 Aluminum S " GB29743.2 JHRC
o
(80°C+2°C, 1064h+2h) 300;%3;‘?”% +10 202 GB29743.2 Annex C
6063 $5
3003 Aluminum 10 04
pH 5~10 8.52
HIRETARIMERY e
Post-test solution PHEEE +1.0 0.18
. pH change value
properties
BSE (25°C) (uS/cm) <300 143
oConductivity (25°C)  (pS/ cm) -
HEEEEL(IRHD) 45 2
Hardness change (IRHD) -
IR, % +5 01
=TI Volume change, % - ’
EPDM MBI R, % +15 78
Tensile strength change, % :
BRI ISR R, % +30 37
Rubber material Elongation change rate at break, % ) GB29743.2 fffRD
compatibility TEREI{L(IRHD) +5 A GB29743.2 Annex D
(80°C+2°C, 168h+2 h) Hardness change (IRHD) B
IR, % +5 04
FERER Volume change, % = -
Silicon Rubber WrBh (BRI, % 415 21
Tensile strength change, % :
ISR R, % 430 26
Elongation change rate at break, % :
3/4
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2024-09-20
EETMW, mg/cm?
BIRREE Weight change, mg/cm? +1.0 0.43 SH/T 0620
High Temperature Stability
(135°C+1°C, 168h+2h) HREARITER/mL <05 <005 GB29743.1 f¥RD
Amount of solution precipitation after the test/mL - ’ GB29743.1 Annex D
Z 275 s 35 5 275 S 23
ETFRSTEME (60°C+2°C, 336h+2h) iﬁéfngk{ﬁ, f@rﬁi&?ﬁ% iﬁéfl;HELz{ﬁ, %:ry;:z&l,u~l¥% GB29743.1 SD
Storage stability (60°C+2°C, 336h+2h) 0 obvious change in color, no 0 obvious change In colof, no GB29743.1 Annex D
precipitation and suspended matter precipitation and suspended matter
MHIEKERENE (90°C£2°C, 336h+2h)
Hard water resistance stability (90°C+2°C, 336h+2h) <05 <0.05 GB29743.1 MDD
TR, mL o ’ GB29743.1 Annex D
precipitate volume, mL
EE FigH
b <1000 N.D.
" FigH
cd <1000 N.D.
EEFAME, mo/kg x <1000 Tﬁaﬁ
Prohibited substances in 4_,? —— GB/T 30512
automobiles , mg/kg i <1000 A
' Cr B N.D.
SRR FigH
PBBs <1000 N.D.
ZIRBEAREE FigH
PBDEs <1000 N.D.

u REEH
Quality control
FREEIRAASURRTT LRSI FIOE, XLHIRRAEAIESEIR, (ERTIEAT-RIVESIR.

The data listed is the average value of this data sheet at the time of publication. These data can only be used as guidance data, but not as specific.

Lk -+
Safety
ERZFmE, BT RRSLIERPNEEEMERRN, IR Z RE B EATREE.
When using this product, you need to know all the information and usage suggestion in the MSDS, and pay attention to the necessary preventive measures when handling
chemicals.

u SRR

Disclaimers
AR ESHFTEEIEEERETRIMENAIRNAR. STIFSERTRMMRAIT-RMINTMER, XEHRET AN CIERMEARNBTREMULN, XLHIRIE R FRRLEEER
iE, tAE2RTREMENAEY. FRINESEESEEIT RATERIUTIEEENAMEINE.
All data contained in this publication are based on our existing knowledge and experience. Since many factors may affect the processing and application of our products, these data
can not replace the self investigation and testing of process operators; These data can not be used as a guarantee of certain performance, nor do they contain suitability for specific
purposes. The recipient of the product has the responsibility to abide by the relevant provisions of the product ownership and current laws and regulations.

T =PRMRRHRBIRAT)

Jiangsu Samyang Environmental Science Technology Co. Ltd

etk BT RKENERIR1175

Address: 117Yandu East Road, Yancheng Economic, Jiangsu Province
#B#E: hanyaozhang@samyangind.com.cn

Email: hanyaozhang@samyangind.com.cn
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HERZEEAREAD

Material Safety Data Sheet
1RHBGB/T 16483, GB/T 175194817
According to GB/T 16483, GB/T 17519

hRA: 13

version: 1.3

SEV1-R3A-358jtiRFKE SE SR
SEV1-R3A-35 Battery system low conductivity coolant

EITHER: 2024-09-25 SDS#wS: SY-TD-MSDS-042 &ITHER: 2021-05-19

Revision Date: 2024-09-25 SDS Number: SY-TD-MSDS-042 Issue date: 2021-05-19

FED HFRREIARR

Section 1 Chemicals and corporate identification

FERREIR

Product Name

s
Product Code

EBEIS KB SFSEIR
Low conductivity coolant for electric vehicle

SEV1-R3A-35

R/ EIER TIB=BRMRRHRBR AR
Supplier/Manufacturer Jiangsu Samyang Environmental Science Technology Co., Ltd.
ik I ER AT R K HIERIE 7SN 117
Address Yandu East Road, Yancheng Economic and Technological Development Zone, Jiangsu Province
i 0515-88256551
Telephone
IRYEER}
NI EREE 0515-88256551
Emergency consultation telephone
s xinxinzheng@samyangind.com
E-mail N
EERR Figstl. AR
Recommended uses Antifreeze, Coolant
F255 BEIRF|
Section 2 Hazards identification
et =Sl
Classification

HET (ED)

Acute Toxcity--Oral
SRIHERBERASIE(REEA)

Specifc target organ toxicity--repeated exposure

IR RR

Label elements

SE
Hazard Pictograms

5519
Signal Word(S)
e e

Hazard Statement

bapErizz]
Precautionary statement

YIERHCE B
Physical and chemical hazards
IRIENAEELHIHTHE,

%50 4
Category 4
%51 2
Category 2

e

Warning

H302 BFIREE.

H302 Harmful if swallowed.

H373 Kifs R ST RERERE.

H373 Prolonged or repeated exposure may cause damage to organs.
P260 FEMNEEHZES.

P260 Do not breathe dust/fume/gas/mist/vapours/spray.

P264 1Rl FEHIEIBI R AR

P264 Wash thoroughly after work.

P270 EFRAFRITAEHE. TKSIRIE.

P270 Do not eat, drink or smoke when using this product.

P30T + P312 JMREIR: ABEKEIE IR/ EE,

P301+P312 IF SWALLOWED:Call a poison center/doctor if you feel unwell.
P330 .

P330 Rinse mouth.

P34 ANRESEANIE UK E/ BRI

P314 If you feel unwell, you must seek medical advice.

P50T M%)/ BEE BRI R 2bEE,

P501 Dispose of contents/container in accordance with local regulation.

According to the existing information, classification is unnecessary.

REEE
Health hazard
FREE, KYPREEMIRERE.,

Swallowing is harmful. Long-term or repeated contact may damage organs.
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HERZEEAREAD
Material Safety Data Sheet

ARIBGE/T 16483, GB/T 17519451 SEV1-R3A-35Bith R R KBS SINRE
fhecording to GB/T 16483, GB/T 17519 SEV1-R3A-35 Battery system low conductivity coolant

WERE

Environmental harm

RIBIBESEHHTOE.

According to the existing information, classification is unnecessary.

GHS REIEAIRMEE
Other hazards not covered by GHS

RIIRIE,
No report.
38D B /AAMIER

Section 3 Composition/information on ingredients

HR/RE R

Substance/Mixture ’ Mixture

b
Component
WEmRBIR WEXHEICS IRESGRESEHE (% w/w)
Chemical Name CAS No. Proportion range (% w/w)
Pt i}

Ethylene glycol
EDIEBFK

EDI deionized water
NI

Additives

107-21-1 50-55%

7732-18-5 45-50%

N/A 1-5%

F4ED SRUERE
Section 4 First aid measures

SRuERERA ) INREEDREE, sSERFE, BHE,
Description of first aid measures ' In all cases of doubt, or when symptoms persist, seek medical attention.

USON . BEERESSRMT, RISFREDE. WRIFIRE, SFARS, FEREEEL.
In case of inhalation ’ Move to fresh air. If breathing has stopped, give artificial respiration first aid. Seek medical attention.

BristRisRa0RAR, FRIESFIKIIRIRERAR, MRAERBIENLZ, BHE.

o
BRRRIERE Take off contaminated clothing.Rinse the skin thoroughly with soap and water.Seek medical attention if skin inflammation or rash
In case of skin contact

occurs.
RIS . FARENHRIRBED 15 D, FHE.
In case of eyes contact ' Flush eyes with plenty of water for at least 15 minutes. Seek medical attention.

INRENEERIRS K NHIMR S KETHEE, MIFEIIETREEENET, BUREMEL. MRETENGEEIRIRSH
B, BB EETIRRIIE SRR IRLET RO ER. AEAKENRIB AR,

If ingested, but conscious, water or milk to drink and actively seek medical help, do not induce vomiting unless instructed by
healthcare patients. If you cannot get help from a doctor, please send the patient and the container and label to the nearest

BA

In case of ingestion

medical emergency center or hospital. Do not give any food to unconscious patients.

CRSHRERN, PINRLFAINAER, SAIKITFTBESECEYERINIGES, SIRMmMIRG. B%, SEEARSETS
RE. EMETRESLSMET. RIWEPAK. HIRE. B, Bl SIRNETAESER, SRRk A S REM
EE TSR A RIS SE, KEIRBEMAS B ERORENE, BEBLif.

X It can cause inflammation of the eyes, such as redness and blurred vision. Ingestion and vomiting may cause chemicals to enter
Most important symptoms and effects, both acute

and delayed

the lungs, causing pneumonia and lung damage. It is reported that excessive intake can cause liver and kidney damage.
Exposure to steam or mist can cause inflammation of the nose, throat, and lungs. Symptoms such as headache, nausea,
drowsiness, unconsciousness, and dizziness. Short-term contact with the skin can cause slight inflammation. Long-term skin
contact can cause more severe inflammation and discomfort, local redness and swelling.
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HERZEEAREAD

Material Safety Data Sheet
1RHBGB/T 16483, GB/T 175194817
According to GB/T 16483, GB/T 17519

FEURIRENRSBIaTHITR
Indication of any immediate medical attention and
special treatment needed

SEV1-R3A-358ith RGBS SR

SEV1-R3A-35 Battery system low conductivity coolant

PEITREREMUTRIOBE, SRXE, ARSEERIME, MROEFERERE. A5, XL, 5. istmE. h50
BEMBREERRPSSIENSIHRE., MIIsBEIIEAZ —f/ RS, RIVaTROBIHRE, LEHTIIR
BT, MRFREEARER, ERNEHERTEIITIREHEE M ENZE 48 /N,

The signs of poisoning are somewhat similar to general drunkenness, with initial excitement followed by coma and convulsions.
Symptoms include hand dancing, drowsiness, vomiting, diarrhea, thirst, and convulsions. The final stage of poisoning includes
kidney damage due to acidosis. Intravenous alcohol injection can be used as an antidote to ethylene glycol/diethylene glycol.
Timely treatment can reduce kidney damage, and hemodialysis if necessary. If vomiting has occurred naturally after ingestion,
patients with dyspnea should be monitored until 48 hours due to inhalation of the lungs.

5885 IERHHETE
Section 5 Firefighting measures

KK
Extinguishing media
TE IR

Suitable extinguishing media

FEBAITKH
Unsuitable extinguishing media

BESEYRE
Special hazards arising from the substance
or mixture

= liaE
Advice for firefighters

R, TKRIRE. LT, “EMK. D FIRRREERTIWHEN R,
Foam,sprinkle water or spray.Dry chemical powder,carbon dioxide,sand or mud should only be used for small-scale fires.

IKESARANSAIIR Ko
Water jet.Halide fire extinguisher.

BERRATRLEE . SRTERIREERFISE (H8) NENMEEY, —aNKR, TERBNEIHTILEY.
Hazardous combustion items may include: A complex mixture of airborne solids and liquid particles and gases (smoke). Carbon
monoxide, unrecognized organic and inorganic compounds.

WMBREKR, BRBEAIFHR. ERDAMIFES, ERMANIFES, AKREHER/E,
In the event of fire,wear self-contained breathing apparatus.Use personal protective equipment.Wear chemical resistant
oversuit.Cool containers/tanks with water spray.

6385 RN SRLE
Section 6 Accidental release measures

1R ARIHFIEDS. BrHFiREFINSRER

Personal precautions, protective equipment and

ERSITEAR
For non-emergency personnel

REHEAR
For emergency responders

WERIPETE

Environmental Precautions

EHFEER G AT
Methods and material for Containment and
Cleaning up

SEHBERD
Reference to other sections

emergency procedures
ERRLERIR T, b —SitiRsiEs. TEAREN MR,
Prevent further leakage or spillage if safe to do so. Keep away from Incompatible products.

Evacuate personnel to safe areas. Keep people away from and upwind of spill/leak. Ventilate the area. Wear suitable protective
clothing.

TREMEIRES, TERMAFKE KBRS, RFmSRURIIHS TKE, BBEXEE.
Should not be released into the environment. Do not flush into surface water or sanitary sewer system. If the product
contaminates rivers and lakes or drains inform respective authorities.

ERDF. BT EMITBEREINRRRERELRIEY 8 ERLMWRASEEEREAS, BEER. KIEEmEER
Xig, GUERSRIKA—RIEREEF,

Use sand, mud or other materials that can be used as barriers to set up barriers to prevent diffusion. Recover liquid directly or
store in absorbent. Clean the contaminated area with detergent, water and a hard broom. Put the collected liquid in a
disposable container.

BRLZ2LENER, BERES.

See Section 7 for information on safe handling.
BRIMARIFREER, B2R%E8T.

See Section 8 for information on personal protection equipment.
BRUENEENE3TE,

See Section 13 for information on disposal.

FED RIFLBSHET
Section 7 Handling and storage

ZEEEERFR

Precautions for safe handling

aplic

Protective measures

BRIV DAY
Advice on general occupational hygiene

RLTFMRN, SETIESR
Conditions for safe storage, including any
incompatibilities

BN, BEARKREIENE, FEETRIFNE, BMMFARREOS. (FL2RENERTFE. NSMBRENS
BRI, LISIEESIR, B KRRl ke, BERIRNESH/ SRS,

To strengthen ventilation, operators must undergo special training and strictly abide by the operating regulations. It is
recommended that operators wear face masks, chemical safety glasses, and rubber gloves. Emergency treatment equipment
and suitable containment materials to prevent steam leakage. Avoid prolonged or continuous skin contact. Avoid inhaling
vapors and/or fumes.

TEETFXIGIZEA. WAFRE, ERERF. EHANREXZH], BieSsRNRIRIINRE.
Do not eat, drink and smoke in work areas. Wash hands after use. Remove contaminated clothing and protective equipment
before entering eating areas.

BaRRETE, EFRERBXL. FERWERSEEAZSNSSE. BFEE: KBEEF GPBIUL) -15~50°C; 2HEF -20~ 60
°Co BRENBRAIMRBEKNASTERIE, BRESHENBTHZARERPVC,

Keep container tightly closed in a cool and well-ventilated place. Use properly labeled and sealable containers. Storage
temperature: long-term storage (more than 3 months) -15 ~ 50 °C; short-term storage -20 ~ 60 °C. For the container or
container lining, mild steel or high-density polyethylene should be used. Avoid using PVC in the container or the inner layer of
the container.
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HERZEEAREAD

Material Safety Data Sheet
1RHBGB/T 16483, GB/T 175194817
According to GB/T 16483, GB/T 17519

SEV1-R3A-358ith RGBS SR

SEV1-R3A-35 Battery system low conductivity coolant

KRRl TEFR.
Specific end use(s) Not available.
H8ERS s AR
Section 8 Exposure Controls/Personal Protection
B AR R R AR A A PR
Composition and occupational exposure limits
WFREFR WEXHEICS HERIZREY (=) EHSE / BPRE 3]
Chemical Name CAS No. Type of numerical value (contact Occupational Exposure Limit Basis
PC-TWA 20 mg/m’ CN OEL
PC-STEL 40 mg/m? CN OEL
—E TWAGES)
Pt} 25
107-21- ppm ACGIH
Ethylene Glycol 07-21-1 %%gﬂm)
= 50 ppm ACGIH
STEL steax)wr =
a TERZE, AR 3
STEL (respirable dust, aerosol onlv) 10 mg/m ACGIH

T

Engineering controls

N

Individual protection measures
ARAE/E B3I
Eye/face protection
=ilara
Hand protection

=\
Body protection

TFIR G H
Respiratory protection

AeE
Thermal hazards

RERES

Environmental exposure controls

HRFD BN, REGAEELTSIRIRAIRE,

Ensure adequate ventilation.Apply technical measures to comply with the occupational exposure limits.

IRFTRERLETCH, ISR BRSEEE.

If splashing may occur,wear safety goggles or a full face mask.

BLEIPFE, BEE: PVC. SITRRSTIBRERFE.

Wear protective gloves.Suitable material:PVC,Neoprene or nitrile rubber gloves.
M FmEIAR, PVC SEIRAR/HMF, ST IRERLARRE,

Chemical resistant apron.Apron/boots of PVC,neoprene in case of dusts.

FEIEREREET, —RABEMAIFIRFIRE. MR TIEEFIREF ST UREAEFTERUMRIPARBRIVKT, BEFES
FERFRMFHHEEXEEEROFRIFRE. NREFRRHLLLRXOE, BEFSENOSILIRRAS, EHEEHK/

BNSHIEESREMINEER (BR >65°0) .

Under normal conditions of use, it is generally not necessary to wear respiratory protection equipment. If the engineering control

facility does not maintain the air concentration at a level sufficient to protect the health of personnel, choose respiratory
protection equipment suitable for the conditions of use and in compliance with relevant legal requirements. If you need to wear

a safety filter mask, please choose a suitable mask and filter combination. Choose a filter suitable for a mixture of

particulate/organic gas and vapor [boiling point > 65°C(149 °F)].

FREEIIFIRLADI L=,
Wear suitable protective clothing to prevent heat.

B HEIR S,
Avoid discharge into the environment.
RIELIIERL., BXEBFOETS 5,

According to local regulations, Federal and official regulations.

S80S TRMATE

Section 9 Physical and chemical properties

ERESIEZIN
Appearance

Be

Colour

Sk

Odour

SIRENE

Odour threshold

pH

Freezing point

#Be

Boiling point

A

Flash point

BRiEE
Evaporation rate
BB, SUE)
Flammability (solid, gas)
BIRORIE)
Flammability limit
JEIE LR / BTk EIR
Upper explosive limits
JRIETRIR / BT RIR
Lower explosive limits
ESE

Vapour pressure

TIERBIFY. BEERIA.

No sediment and suspended materials, bright and clear transparent solution.
ae

Red

FTRIBES IR

No pungent peculiar odour

TEA

Not available.

7.0-10.0

<-35°C

>107.5°C

TERA

Not available.

TERA

Not available.

TERA

Not available.

TERA

Not available.

153 B(ZZE2)

15.3 %(ethylene glycol)
32 %(ZZEB)

3.2 %(ethylene glycol)
TERA

Not available.
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HERZEEAREAD
Material Safety Data Sheet

ARIBGE/T 16483, GB/T 17519451 SEV1-R3A-35Bith R R KBS SINRE
fhecording to GB/T 16483, GB/T 17519 SEV1-R3A-35 Battery system low conductivity coolant

EEEE . TEA
Vapour density ' Not available.
BE/MANEE 106020°C)
Relative Density
SRS
Conductivity <100us/cm
KA . BFILK (20°0)
Water solubility . Soluble in cold water (20°C)
BB /KD ECREL . TEA
n-Octanol/Water : Not available.
BREE . TEA
Auto-ignition temperature ' Not available.
DERE . TEA
Decomposition temperature ' Not available.
EEFHE . TEA
Viscosity, dynamic ' Not available.
JRIEIE . TIRNEIE
Explosive properties ' Nonexplosive
E=itdis . L REGR SRS S AEH.
Oxidising properties ' This substance or mixture is not classified as an oxidant.
BI0AD REMFIR LS
Section 10 Stability and reactivity
R . ZH B IE R AR N RRRE.
Reactivity ' The substance is stable under normal storage and handling conditions.
FREt . FEIEEBEFIGERET, ERARHETER MaE,
Chemical stability ' Stable at room temperature in closed containers under normal storage and handling conditions.
febi s R . BB R,
Possibility of hazardous reactions ' No dangerous reactions known.
IWRiaesinESis . TEEIRR. RimEEARRYCEST.
Conditions to avoid ' Incompatible materials. Extreme temperature and direct sunlight.
) . SREMA,
Incompatible materials ' Strong oxidizing agents.
ERAID BRF=D . —EMWIR, TRRBIRENFIEILE.
Hazardous decomposition products ' Carbon monoxide, unrecognized organic and inorganic compounds.
SRS FEFER
Section 11 Toxicological information
Eabigie BA
Contact route ’ In case of inhalation
Rk

In case of skin contact
B’A

In case of eyes contact
RARA
In case of ingestion

ST BIREE.
Acute toxicity Harmful to swallow.
i T
Product
SHEEOSHY . SMESMEITHE: 1191 mg/kg
Acute oral toxicity ' Estimated acute toxicity: 1,191 mg/kg
B HEEE
Methods: Calculation method.
B
Component
pdumi -
Ethylene glycol
2HEEOSMT . MBS MHEITE: 500mg/kg
Acute oral toxicity ' Estimated acute toxicity: 500mg/kg
BE ERBR
Methods: Expert opinion.
ISEL NS . LC50 (KE): > 2.5mg/l
Acute inhalation toxicity ' LC50 (rat): > 2.5 mg/L
RTEATE): 6 /BT
Exposure time: 6 hours
MR M/EE
Test environment: dust/smoke
SRR ) LD50 (“ME&): > 3,500 mg/kg
Acute percutaneous toxicity ' LD50 (mice): > 3,500 mg/kg
BRER I /R RRIAEELEHTHE.
Skin corrosion/irritation According to the existing information, classification is unnecessary.
Eizhay
Component
padm -

Ethylene glycol
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HERZEEAREAD
Material Safety Data Sheet

ARIBGE/T 16483, GB/T 17519451 SEV1-R3A-35Bith R R KBS SINRE
fhecording to GB/T 16483, GB/T 17519 SEV1-R3A-35 Battery system low conductivity coolant

S KR

Species Rabbit

EEES ToRZRRRIRS

Result No skin irritation
PRI/ AR RIENBEELRHTHE,
Serious eye injury/eye irritation According to the existing information, classification is unnecessary.
B

Component

pdumi -

Ethylene glycol

S KR

Species Rabbit

EEES ToRRES RS/ ARR

Result No eye injury/eye irritation
TPIRERSZ BRI B RIRNBEELHHTHE,

Respiratory or skin allergy
by

According to the existing information, classification is unnecessary.

Component

pdumi -

Ethylene glycol

M SEE BARRAYE

Test type Maximum response test
SR ReRkIERR

Contact route Skin contact

HE PR

Species Guinea pig

R [i5]E4

Result Negative

ST SR RIENBEELHETNE,

Germ cell mutagenicity
B

Component

P -3

Ethylene glycol
MONEESE

In vitro genotoxicity

Pl S

According to the existing information, classification is unnecessary.

AE ISR (AMES)

Test type Bacterial reversion mutation test (AMES)
& OECDIHX SN 471

Methods OECD test quideline 471

ER RRtE

Result Negative

Homtt RIENBEELHETNE,
Carcinogenicity According to the existing information, classification is unnecessary.
B

Component

pdumi -

Ethylene glycol

HE /N

Species Mouse

RBFERE BA

Exposure route Ingestion

SREEATE) 2F

Duration of exposure 2 years

R [i5]E4

Result Negative

SEE RIRIBEELHHTHE,
Reproductive toxicity According to the existing information, classification is unnecessary.

ERHERERASE- Rz

STOT- single exposure

BRIEERERASE- K2

STOT-repeated exposure
B

RIEMBEETHHITOE.
According to the existing information, classification is unnecessary.

RIEMBEETHHITOE.
According to the existing information, classification is unnecessary.

Component

P -3

Ethylene glycol

HARE BA

Contact route Ingestion

EREE =]

Target organ Kidney

ek FEREN0 -100 mg/kgRERT S R4 T B R AV,

Estimate When the concentration is 10 -100 mg/kg body weight, it shows obvious health effects on animals.
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HERZEEAREAD

Material Safety Data Sheet
1RHBGB/T 16483, GB/T 175194817
According to GB/T 16483, GB/T 17519

SEV1-R3A-358jtiRFKE SE SR
SEV1-R3A-35 Battery system low conductivity coolant

ESRET RIENBEELRHTHE,
Repeated toxicity According to the existing information, classification is unnecessary.
B

Component

pdumi -

Ethylene glycol

HE KR

Species Rat

NOAEL 150 mg/kg

REFRE BA

Exposure route Ingestion

REEATE) 2

Duration of exposure 2 years

HE PN

Species Dog

NOAEL 2,200 - 4,400 mg/kg
RBFERE Rk

Exposure route Skin contact

SREERTE) 418

Duration of exposure 4 weeks

& OECD it Sn 410
Methods OECD test guideline 410
RABE RIENBEELRETHE,
Aspiration hazard According to the existing information, classification is unnecessary.
L1285 EHFER

Section 12 Ecological information

4EEM RIRNBEELHHTHE,
Toxicity According to the existing information, classification is unnecessary.
B

Component

pdumi -

Ethylene glycol

XJ BRI

Toxicity to fish

LC50(BEk 5 8)

LC50(Pimephales promelas)

REEATE)

Duration of exposure
XPKERFOEMKE TR

For Daphnia and other aquatic invertebrates
EC50 (Ki&®)

EC50 (Daphnia magna)

REEATE)

Duration of exposure

Fi%

Methods

XIS/ ERBISIE

Toxicity to algae/aquatic plants
EC50(522)

EC50(Pseudokirchneriella subcapitata)
REEATE)

Duration of exposure

EERISM (IS

Toxicity to fish (chronic toxicity)

NOEC (fEskie)

NOEC(Pimephales promelas)
REEATE)

Duration of exposure
XPKEFIEMKETE NS (8IS T

72,860 mg/!

96 /AT
96 hours

> 100 mg/I

48 /1\BF

48 hours

OECD it Sm 202
OECD test guideline 202

6,500 -13,000 mg/!

96 /AT
96 hours

15,380 mg/I

IFS
7 days

Toxicity to Daphnia and other aquatic invertebrates (chronic

toxicity)

NOEC (JEkéx&)
NOEC(Pimephales promelas)
RER(E)

Duration of exposure

FAMERIpE

Durability and degradability
B9

Component

pdmmi -

Ethylene glycol

YRR

Biodegradability

ER

Result

8590 mg/!

77X
7 days

TRIEAEAIE R,
Rapidly biodegradable.
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Material Safety Data Sheet
1RHBGB/T 16483, GB/T 175194817
According to GB/T 16483, GB/T 17519

REREE
Biodegradability
REEATE)

Duration of exposure
Fi%

Methods

EMERED

Biological accumulation potential
Ve

Component

padm -

Ethylene glycol

EER

Biological accumulation

FE

Species

EMEERH(BCF)

Bioconcentration factors (BCF)
IEsFES /XD EEE(Log Pow)

N-Octanol/Water Partition Coefficient(Log Pow)

HERRERH
Mobility in soil

HitiNREE(FR

Other harmful effects on the environment

SEV1-R3A-358jtiRFKE SE SR
SEV1-R3A-35 Battery system low conductivity coolant

90 - 100 %

10X

10 days

OECD M SM 301A
OECD test guideline 301A

BRESE
Leuciscus idus

10

-1.93

RRFK MEAFREANLE, BFESRME, o
Will dissolve in water. If this product invades the soil, it may pollute the groundwater because of its high mobility.

TERA
Not available.

BB BELE
Section 13 Disposal considerations

AEAE

Waste treatment methods

BB SEERIMSEXEN, KA/ EREE, BURIRARNSEETRRTESAEEREY. T2ER 8
EEiARSMNAE]. FRISER. A LARSESREZ T, FSRIBRTHRIFARERMLE. SENLIEHNEES

i, SMEIBESR RIS B, TR RS,
Dispose of in accordance with all applicable local and national regulations. Use recovery/recycling where feasible, otherwise

incineration is the recommended method of disposal. Empty containers may contain hazardous residues. Do not cut, puncture
or weld on or near to the container. Labels should not be removed from containers until they have been cleaned. Contaminated
containers must not be treated as household waste. Containers should be cleaned by appropriate methods and then re-used or

F4380 =RER
Section 14 Transport information

EfmER

International regulations
FHZ(UNRTDG)

Land transport(UNRTDG)
KEERS

UN number

KE RS

UN Proper shipping name
XS

Transport hazard Class(es)
REERE

Secondary danger
aE==SHl

Packing group

s

Label

Z3)=(IATA-DGR)

Air transport(IATA-DGR)
KEERS

UN number
KEEEEHER

UN Proper shipping name
=X

Transport hazard Class(es)
REERE

Secondary danger
2S5l

Packing group

s

Label

BARIRBA(BE k)
Package description (cargo plane)
BARRIA(FIE T
Package description (passenger aircraft)
H#HE(IMDG-Code)

Sea transport(IMDG-Code)

TERTHRAT 5.

Not applicable to the supplied products.

TERTHRAT 5.

Not applicable to the supplied products.

TERTHRAT 5.

Not applicable to the supplied products.

TERTHRAT 5.

Not applicable to the supplied products.

TERTHRAT 5.

Not applicable to the supplied products.

TERTHRAT 5.

Not applicable to the supplied products.

TERTHRAT 5.

Not applicable to the supplied products.

TERTHRAT 5.

Not applicable to the supplied products.

TERTHRAT 5.

Not applicable to the supplied products.

TERTHRAT 5.

Not applicable to the supplied products.

TERTHRAT 5.

Not applicable to the supplied products.

TERTHRAT 5.

Not applicable to the supplied products.

TERTHRAT 5.

Not applicable to the supplied products.

TERTHRAT 5.

Not applicable to the supplied products.
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Material Safety Data Sheet
1RHBGB/T 16483, GB/T 175194817
According to GB/T 16483, GB/T 17519

BKEERS

UN number

BXEEERETR

UN Proper shipping name

peailive Sl

Transport hazard Class(es)

RERBIME

Secondary danger

2SSl

Packing group

e

Label

EmS £S5

EmS meter number

BESEE/D)

Marine pollutants (YES/NO)

# (MARPOL73/78 %) MM Il F1 1BC AN
Transport in bulk according to Annex Il of Marpol and
the IBC Code

SEV1-R3A-358jtiRFKE SR
SEV1-R3A-35 Battery system low conductivity coolant

TEATHRAY .
Not applicable to the supplied products.
TEATHRAY .
Not applicable to the supplied products.
TEATHRAY .
Not applicable to the supplied products.
TEATHRAY .
Not applicable to the supplied products.
TEATHRAY .
Not applicable to the supplied products.
TEATHRAY .
Not applicable to the supplied products.
TEATHRAY .
Not applicable to the supplied products.
TEATHRAY .
Not applicable to the supplied products.
TERTHRAT 5.
Not applicable to the supplied products.

@V\]iﬁﬂ X GB 6944/12268

Domestic requlations

KEERS TEATHRAY .

UN number Not applicable to the supplied products.
G EEHEMR TEATHRAY .

UN Proper shipping name Not applicable to the supplied products.
P ES ]| TEATHRAY .

Transport hazard Class(es) Not applicable to the supplied products.
REfRRE TEATHRAY .

Secondary danger Not applicable to the supplied products.
(2RSS TEATHRAY .

Packing group Not applicable to the supplied products.
e TEATHRAY .

Label Not applicable to the supplied products.
fE 7 SUaREr i BT M5,

Special precautions for user Not applicable to the supplied products.
F1585 EER

Section 15 Regulatory information

BAEM HRAPFE A

Applicable regulations Occupational disease prevention law
F16885 EfthfER

Section 16 Other information

sEH

Key literature references and sources for data

Big
Date format

HEENEFEHS
Abbreviations and acronyms

ACGIH

CN OEL
ACGIH / TWA
ACGIH / STEL

CN OEL / PC-TWA
CN OEL / PC-STEL

REEH
Disclaimer

B ALY HiERIRTF/EA SDS. OECD eChem [JFMuHERER LIREUIF REEE http: //echa.europa.eu/
Internal technical data, which comes from raw material SDS, search results of OECD eChem portal, and the European Chemicals
Agency, http://echa.europa.eu/

#-R-A
YYYY-MM-DD

SEEBF T BEFRSWACCIH) ZEIRRE (TLV)

The threshold limit value (TLV) of ACGIH
TEmPrEERRRIEMIRE - WEEERR

Workplace hazardous factors occupational exposure limits-chemical hazardous factors
8 /)NAY B EIINEFHE

8 hours, time-weighted average
SRR

Short-term exposure limit

BB DM FHIIRRE

Time-weighted average allowable concentration
2RI EHEARSIFIRE

Permissible concentration short term exposure limit,pc stel

BENFTFIRIABE AL ERARRBB D) FRH BIRHIESERTIR. ESRBIERERE. £A. NI, FiE. =H. LBEMAHIER AMEEOEEREPIRERBE. RXANE
SN IRIRBHIERR S SDS TREPBEAVFEMEIEX, 2 SDS iR SIEAREMRIR SRS ATEERIER LRSS T MHAFRERESESEINE FrRERIE. /M. NI
FHHAXAEEIEY SIERF &L m SDS NSRS GNER).

To the best of our knowledge and belief, the information provided in this safety technical specification (SDS) on the date of publication is accurate. This information is only used as a guide for safe
operation, use, processing, storage, transportation, disposal and release, and does not represent any kind of guarantee or quality specification. Unless otherwise specified in the text, the information
provided in this table is only related to the specific materials identified at the top of this SDS. When the materials in SDS are mixed with any other materials or used in any process, the information
in this table will be invalid. Materials users should review the information and suggestions related to the working, using, processing and storage methods needed in specific environment, including
the suitability evaluation of SDS materials as the final product of users (if applicable).
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SAFETY DATA SHEET
according to GB/T 16483 and GB/T 17519

HFC-32 Refrigerant

Version Revision Date: SDS Number: Date of last issue: 2022/07/07
6.5 2023/04/14 1329112-00040 Date of first issue: 2017/02/27

1. PRODUCT AND COMPANY IDENTIFICATION
Product name . HFC-32 Refrigerant

SDS-Identcode : 130000016047

Manufacturer or supplier's details
Company . The Chemours Chemical (Shanghai) Co., Ltd.

Address . 9F, SCG Parkside, 868 Yinghua Road, Pudong New District
201204, Shanghai, China

Telephone . 86400 8056 528

Emergency telephone number : 86 532 8388 9090

E-mail address . SDS.ChinaPSR@chemours.com

Telefax : 86212612 0862

Recommended use of the chemical and restrictions on use

Recommended use . Propellant
Refrigerant
Restrictions on use :  For professional users only.

2. HAZARDS IDENTIFICATION

Emergency Overview

Appearance . Liquefied gas
Colour . colourless
Odour . slight, ether-like

Extremely flammable gas. Contains gas under pressure; may explode if heated.

GHS Classification
Flammable gases :  Category 1

Gases under pressure . Liquefied gas

GHS label elements
Hazard pictograms

Signal word : Danger
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SAFETY DATA SHEET
according to GB/T 16483 and GB/T 17519

HFC-32 Refrigerant

Version Revision Date: SDS Number: Date of last issue: 2022/07/07
6.5 2023/04/14 1329112-00040 Date of first issue: 2017/02/27
Hazard statements :  H220 Extremely flammable gas.

H280 Contains gas under pressure; may explode if heated.
Precautionary statements .
Prevention:
P210 Keep away from heat/ sparks/ open flames/ hot surfaces.
No smoking.
Response:
P377 Leaking gas fire: Do not extinguish, unless leak can be
stopped safely.
P381 Eliminate all ignition sources if safe to do so.
Storage:

P410 + P403 Protect from sunlight. Store in a well-ventilated
place.

Physical and chemical hazards
Extremely flammable gas. Contains gas under pressure; may explode if heated.

Health hazards
Not classified based on available information.

Environmental hazards
Not classified based on available information.

Other hazards which do not result in classification

Vapours are heavier than air and can cause suffocation by reducing oxygen available for breath-
ing.

Misuse or intentional inhalation abuse may cause death without warning symptoms, due to cardi-
ac effects.

Rapid evaporation of the product may cause frostbite.

May displace oxygen and cause rapid suffocation.

3. COMPOSITION/INFORMATION ON INGREDIENTS

Substance / Mixture . Substance

Substance name . Difluoromethane

CAS-No. ;. 75-10-5

Components

Chemical name CAS-No. Concentration (% w/w)
Difluoromethane# 75-10-5 >=99.9 -<= 100

# Voluntarily-disclosed substance

4. FIRST AID MEASURES

General advice : Inthe case of accident or if you feel unwell, seek medical ad-
vice immediately.
When symptoms persist or in all cases of doubt seek medical
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SAFETY DATA SHEET
according to GB/T 16483 and GB/T 17519

HFC-32 Refrigerant

Version Revision Date: SDS Number: Date of last issue: 2022/07/07
6.5 2023/04/14 1329112-00040 Date of first issue: 2017/02/27
advice.
If inhaled . If inhaled, remove to fresh air.

If not breathing, give artificial respiration.
If breathing is difficult, give oxygen.
Get medical attention immediately.

In case of skin contact . Thaw frosted parts with lukewarm water. Do not rub affected
area.
Get medical attention immediately.

In case of eye contact :  Get medical attention immediately.

If swallowed . Ingestion is not considered a potential route of exposure.
Most important symptoms :  May cause cardiac arrhythmia.

and effects, both acute and Other symptoms potentially related to misuse or inhalation
delayed abuse are

Cardiac sensitisation

Anaesthetic effects

Light-headedness

Dizziness

confusion

Lack of coordination

Drowsiness

Unconsciousness

Gas reduces oxygen available for breathing.
Contact with liquid or refrigerated gas can cause cold burns
and frostbite.

Protection of first-aiders . No special precautions are necessary for first aid responders.

Notes to physician . Because of possible disturbances of cardiac rhythm, cate-
cholamine drugs, such as epinephrine, that may be used in
situations of emergency life support should be used with spe-
cial caution.

5. FIREFIGHTING MEASURES

Suitable extinguishing media : Water spray
Alcohol-resistant foam
Carbon dioxide (CO2)

Dry chemical

Unsuitable extinguishing : None known.

media

Specific hazards during fire- : Vapours may form flammable mixture with air

fighting Exposure to combustion products may be a hazard to health.
If the temperature rises there is danger of the vessels bursting
due to the high vapor pressure.

Hazardous combustion prod- : Hydrogen fluoride

ucts carbonyl fluoride
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SAFETY DATA SHEET

according to GB/T 16483 and GB/T 17519

HFC-32 Refrigerant

Version Revision Date:
6.5 2023/04/14

SDS Number: Date of last issue: 2022/07/07
1329112-00040 Date of first issue: 2017/02/27

Specific extinguishing meth-
ods

Special protective equipment
for firefighters

Carbon oxides

Use extinguishing measures that are appropriate to local cir-
cumstances and the surrounding environment.

Fight fire remotely due to the risk of explosion.

Use water spray to cool unopened containers.

Leaking gas fire: Do not extinguish, unless leak can be
stopped safely.

Remove undamaged containers from fire area if it is safe to do
so.

Evacuate area.

Wear self-contained breathing apparatus for firefighting if nec-
essary.
Use personal protective equipment.

6. ACCIDENTAL RELEASE MEASURES

Personal precautions, protec- :

tive equipment and emer-
gency procedures

Environmental precautions

Methods and materials for
containment and cleaning up

Evacuate personnel to safe areas.

Only trained personnel should re-enter the area.

Remove all sources of ignition.

Avoid skin contact with leaking liquid (danger of frostbite).
Ventilate the area.

Follow safe handling advice (see section 7) and personal pro-
tective equipment recommendations (see section 8).

Avoid release to the environment.
Prevent further leakage or spillage if safe to do so.
Retain and dispose of contaminated wash water.

Ventilate the area.

Non-sparking tools should be used.

Suppress (knock down) gases/vapours/mists with a water
spray jet.

Local or national regulations may apply to releases and dis-
posal of this material, as well as those materials and items
employed in the cleanup of releases. You will need to deter-
mine which regulations are applicable.

Sections 13 and 15 of this SDS provide information regarding
certain local or national requirements.

7. HANDLING AND STORAGE

Handling
Technical measures

Local/Total ventilation

Use equipment rated for cylinder pressure. Use a backflow
preventative device in piping. Close valve after each use and
when empty.

If sufficient ventilation is unavailable, use with local exhaust
ventilation.

If advised by assessment of the local exposure potential, use
only in an area equipped with explosion-proof exhaust ventila-
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SAFETY DATA SHEET

according to GB/T 16483 and GB/T 17519

HFC-32 Refrigerant

Version Revision Date: SDS Number: Date of last issue: 2022/07/07
6.5 2023/04/14 1329112-00040 Date of first issue: 2017/02/27
tion.

Advice on safe handling

Avoidance of contact

Storage
Conditions for safe storage

Materials to avoid

Avoid breathing gas.

Handle in accordance with good industrial hygiene and safety
practice, based on the results of the workplace exposure as-
sessment

Keep container tightly closed.

Wear cold insulating gloves/ face shield/ eye protection.
Valve protection caps and valve outlet threaded plugs must
remain in place unless container is secured with valve outlet
piped to use point.

Prevent backflow into the gas tank.

Use a check valve or trap in the discharge line to prevent haz-
ardous back flow into the cylinder.

Use a pressure reducing regulator when connecting cylinder
to lower pressure (<3000 psig) piping or systems.

Close valve after each use and when empty. Do NOT change
or force fit connections.

Prevent the intrusion of water into the gas tank.

Never attempt to lift cylinder by its cap.

Do not drag, slide or roll cylinders.

Use a suitable hand truck for cylinder movement.

Keep away from heat, hot surfaces, sparks, open flames and
other ignition sources. No smoking.

Take precautionary measures against static discharges.
Take care to prevent spills, waste and minimize release to the
environment.

Oxidizing agents

Cylinders should be stored upright and firmly secured to pre-
vent falling or being knocked over.

Separate full containers from empty containers.

Do not store near combustible materials.

Avoid area where salt or other corrosive materials are present.
Keep in properly labelled containers.

Keep tightly closed.

Keep in a cool, well-ventilated place.

Keep away from direct sunlight.

Store in accordance with the particular national regulations.
Keep away from heat and sources of ignition.

Do not store with the following product types:
Self-reactive substances and mixtures
Organic peroxides

Oxidizing agents

Flammable liquids

Pyrophoric liquids

Pyrophoric solids

Self-heating substances and mixtures
Explosives
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SAFETY DATA SHEET
according to GB/T 16483 and GB/T 17519

HFC-32 Refrigerant

Version Revision Date: SDS Number: Date of last issue: 2022/07/07

6.5 2023/04/14 1329112-00040 Date of first issue: 2017/02/27
Recommended storage tem- : <52°C
perature
Storage period : >10yr
Further information on stor- : The product has an indefinite shelf life when stored properly.
age stability
Packaging material :Unsuitable material: None known.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Components with workplace control parameters
Contains no substances with occupational exposure limit values.

Engineering measures : Minimize workplace exposure concentrations.
If sufficient ventilation is unavailable, use with local exhaust
ventilation.
If advised by assessment of the local exposure potential, use
only in an area equipped with explosion-proof exhaust venti-
lation.

Personal protective equipment

Respiratory protection . If adequate local exhaust ventilation is not available or expo-
sure assessment demonstrates exposures outside the rec-
ommended guidelines, use respiratory protection.

Filter type : Organic gas and low boiling vapour type
Eye/face protection : Wear the following personal protective equipment:
Chemical resistant goggles must be worn.
Face-shield
Skin and body protection : Wear the following personal protective equipment:

If assessment demonstrates that there is a risk of explosive
atmospheres or flash fires, use flame retardant antistatic
protective clothing.

Hand protection
Material . Heatresistant gloves

Remarks . Choose gloves to protect hands against chemicals depending
on the concentration and quantity of the hazardous sub-
stance and specific to place of work. For special applications,
we recommend clarifying the resistance to chemicals of the
aforementioned protective gloves with the glove manufactur-
er. Wash hands before breaks and at the end of workday.
Breakthrough time is not determined for the product. Change
gloves often!
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SAFETY DATA SHEET
according to GB/T 16483 and GB/T 17519

HFC-32 Refrigerant

Version Revision Date: SDS Number: Date of last issue: 2022/07/07
6.5 2023/04/14 1329112-00040 Date of first issue: 2017/02/27
Protective measures : Wear cold insulating gloves/ face shield/ eye protection.
Hygiene measures . If exposure to chemical is likely during typical use, provide
eye flushing systems and safety showers close to the work-
ing place.

When using do not eat, drink or smoke.
Wash contaminated clothing before re-use.

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance :  Liquefied gas
Colour :  colourless
Odour . slight, ether-like
Odour Threshold . No data available
pH :  No data available
Melting point/freezing point : -136°C
Initial boiling point and boiling : -51.6 °C
range
Flash point . Not applicable
Evaporation rate o>

(CCL4=1.0)
Flammability (solid, gas) . Flammable
Self-ignition . The substance or mixture is not classified as pyrophoric.
Upper explosion limit / Upper : Upper flammability limit
flammability limit 31 %(V)

Method: ASTM E681
Lower explosion limit / Lower : Lower flammability limit
flammability limit 14 %(V)

Method: ASTM E681
Vapour pressure : 17,010 hPa (25 °C)
Relative vapour density :1.82

(Air=1.0)
Relative density : 0.96 (25 °C)
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SAFETY DATA SHEET

according to GB/T 16483 and GB/T 17519

HFC-32 Refrigerant

Version Revision Date: SDS Number: Date of last issue: 2022/07/07
6.5 2023/04/14 1329112-00040 Date of first issue: 2017/02/27
Density 0.961 g/cm? (25 °C)

Solubility(ies)
Water solubility

Partition coefficient: n-
octanol/water

Auto-ignition temperature

Decomposition temperature

Viscosity
Viscosity, kinematic

Explosive properties

Oxidizing properties

Particle size

(as liquid)

4.4 g/l (25°C)

log Pow: 0.21 (25 °C)

530 °C

No data available

Not applicable

Not explosive

The substance or mixture is not classified as oxidizing.

Not applicable

10. STABILITY AND REACTIVITY

Reactivity

Chemical stability

Possibility of hazardous reac-

tions

Conditions to avoid
Incompatible materials

Hazardous decomposition
products

Not classified as a reactivity hazard.

Stable if used as directed. Follow precautionary advice and
avoid incompatible materials and conditions.

Vapours may form flammable mixture with air
Can react with strong oxidizing agents.
Flammable gas.

Heat, flames and sparks.

Oxidizing agents

No hazardous decomposition products are known.

11. TOXICOLOGICAL INFORMATION

Exposure routes

Acute toxicity

Inhalation
Skin contact
Eye contact

Not classified based on available information.
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SAFETY DATA SHEET
according to GB/T 16483 and GB/T 17519

HFC-32 Refrigerant

Version Revision Date: SDS Number: Date of last issue: 2022/07/07
6.5 2023/04/14 1329112-00040 Date of first issue: 2017/02/27

Components:

Difluoromethane:

Acute oral toxicity :  Assessment: The substance or mixture has no acute oral tox-
icity
Acute inhalation toxicity :  LC50 (Rat): > 520000 ppm

Exposure time: 4 h
Test atmosphere: gas
Method: OECD Test Guideline 403

No observed adverse effect concentration (Dog): 350000 ppm
Test atmosphere: gas
Remarks: Cardiac sensitisation

Lowest observed adverse effect concentration (Dog): >
350000 ppm

Test atmosphere: gas

Remarks: Cardiac sensitisation

Cardiac sensitisation threshold limit (Dog): > 735,000 mg/m3
Test atmosphere: gas
Remarks: Cardiac sensitisation

Acute dermal toxicity : Assessment: The substance or mixture has no acute dermal
toxicity

Skin corrosion/irritation
Not classified based on available information.

Components:

Difluoromethane:
Result . No skin irritation

Serious eye damage/eye irritation
Not classified based on available information.

Components:

Difluoromethane:
Result : No eye irritation

Respiratory or skin sensitisation
Skin sensitisation
Not classified based on available information.

Respiratory sensitisation
Not classified based on available information.
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HFC-32 Refrigerant

Version Revision Date: SDS Number: Date of last issue: 2022/07/07
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Components:

Difluoromethane:

Exposure routes : Skin contact
Result . negative

Germ cell mutagenicity
Not classified based on available information.

Components:

Difluoromethane:

Genotoxicity in vitro . Test Type: Bacterial reverse mutation assay (AMES)
Method: OECD Test Guideline 471
Result: negative

Test Type: Chromosome aberration test in vitro
Method: OECD Test Guideline 473
Result: negative

Genotoxicity in vivo . Test Type: Mammalian erythrocyte micronucleus test (in vivo
cytogenetic assay)
Species: Mouse
Application Route: inhalation (gas)
Method: OECD Test Guideline 474
Result: negative

Germ cell mutagenicity - . Weight of evidence does not support classification as a germ
Assessment cell mutagen.

Carcinogenicity

Not classified based on available information.
Reproductive toxicity

Not classified based on available information.

Components:

Difluoromethane:

Effects on fertility . Species: Mouse
Application Route: Inhalation
Result: negative
Remarks: Based on data from similar materials

Effects on foetal develop- . Test Type: Combined repeated dose toxicity study with the
ment reproduction/developmental toxicity screening test
Species: Rat

Application Route: inhalation (gas)
Method: OECD Test Guideline 414
Result: negative

Test Type: Combined repeated dose toxicity study with the
reproduction/developmental toxicity screening test
Species: Rabbit
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Application Route: inhalation (gas)
Method: OECD Test Guideline 414
Result: negative

Reproductive toxicity - As- . Weight of evidence does not support classification for repro-
sessment ductive toxicity

STOT - single exposure
Not classified based on available information.
Components:

Difluoromethane:

Exposure routes . inhalation (gas)
Assessment . No significant health effects observed in animals at concentra-
tions of 20000 ppmV/4h or less

STOT - repeated exposure
Not classified based on available information.

Components:

Difluoromethane:

Exposure routes . inhalation (gas)
Assessment . No significant health effects observed in animals at concentra-
tions of 250 ppmV/6h/d or less.

Repeated dose toxicity

Components:

Difluoromethane:

Species . Rat, male and female
NOAEL : 49100 ppm

LOAEL : >49100 ppm

Application Route : inhalation (gas)

Exposure time ;13 Weeks

Method :  OECD Test Guideline 413

Aspiration toxicity
Not classified based on available information.
Components:

Difluoromethane:
No aspiration toxicity classification
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SAFETY DATA SHEET

according to GB/T 16483 and GB/T 17519

HFC-32 Refrigerant

Version Revision Date: SDS Number: Date of last issue: 2022/07/07
6.5 2023/04/14 1329112-00040 Date of first issue: 2017/02/27

12. ECOLOGICAL INFORMATION

Ecotoxicity

Components:

Difluoromethane:
Toxicity to fish

Toxicity to daphnia and other
aquatic invertebrates

Toxicity to algae/aquatic
plants

Persistence and degradability

Components:

Difluoromethane:
Biodegradability

Bioaccumulative potential

Components:

Difluoromethane:

Partition coefficient: n-
octanol/water

Mobility in soil
No data available

Other adverse effects
No data available

LC50 (Fish): 1,507 mgl/l

Exposure time: 96 h

Method: ECOSAR (Ecological Structure Activity Relation-
ships)

EC50 (Daphnia (water flea)): 652 mg/I

Exposure time: 48 h

Method: ECOSAR (Ecological Structure Activity Relation-
ships)

EC50 (green algae): 142 mg/I

Exposure time: 96 h

Method: ECOSAR (Ecological Structure Activity Relation-
ships)

Result: Not readily biodegradable.
Method: OECD Test Guideline 301D

log Pow: 0.714

13. DISPOSAL CONSIDERATIONS

Disposal methods
Waste from residues

Contaminated packaging

Dispose of in accordance with local regulations.

Empty containers should be taken to an approved waste han-

dling site for recycling or disposal.
Empty pressure vessels should be returned to the supplier.
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Empty containers retain residue and can be dangerous.

Do not pressurize, cut, weld, braze, solder, drill, grind, or ex-
pose such containers to heat, flame, sparks, or other sources
of ignition. They may explode and cause injury and/or death.
If not otherwise specified: Dispose of as unused product.

14. TRANSPORT INFORMATION

International Regulations

UNRTDG

UN number : UN 3252

Proper shipping name : REFRIGERANT GAS R 32
Class 241

Packing group : Not assigned by regulation
Labels 241

IATA-DGR

UN/ID No. : UN 3252

Proper shipping name . Refrigerant gas R 32
Class : 241

Packing group : Not assigned by regulation
Labels :  Flammable Gas

Packing instruction (cargo ;200

aircraft)

Packing instruction (passen- : Not permitted for transport
ger aircraft)

IMDG-Code

UN number : UN 3252

Proper shipping name . REFRIGERANT GAS R 32
Class o241

Packing group : Not assigned by regulation
Labels 241

EmS Code . F-D,S-U

Marine pollutant > no

Transport in bulk according to Annex Il of MARPOL 73/78 and the IBC Code
Not applicable for product as supplied.

National Regulations

GB 6944/12268

UN number : UN 3252

Proper shipping name : REFRIGERANT GAS R 32
Class ;o241

Packing group . Not assigned by regulation
Labels 241

Special precautions for user

The transport classification(s) provided herein are for informational purposes only, and solely
based upon the properties of the unpackaged material as it is described within this Safety Data
Sheet. Transportation classifications may vary by mode of transportation, package sizes, and var-
iations in regional or country regulations.
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15. REGULATORY INFORMATION

National regulatory information

Regulations on Safety Management of Hazardous Chemicals
Catalogue of Hazardous Chemicals . Listed

Identification of Major Hazard Installations for Hazardous Chemicals (GB 18218)

No. / Code Chemical name / Category Threshold quantity
w2 Flammable gases 10t
Montreal Protocol . Difluoromethane

Yangtze River Protection Law

This product does not contain any dangerous chemicals prohibited for inland river transport.

16. OTHER INFORMATION
Revision Date ;. 2023/04/14

Other information : Chemours™ and the Chemours Logo are trademarks of The
Chemours Company.
Before use read Chemours safety information.
For further information contact the local Chemours office or
nominated distributors.

Further information

Sources of key data used to  : Internal technical data, data from raw material SDSs, OECD
compile the Safety Data eChem Portal search results and European Chemicals Agen-
Sheet cy, http://fecha.europa.eu/

Date format © o yyyy/mm/dd

Full text of other abbreviations

AlIC - Australian Inventory of Industrial Chemicals; ANTT - National Agency for Transport by
Land of Brazil; ASTM - American Society for the Testing of Materials; bw - Body weight; CMR -
Carcinogen, Mutagen or Reproductive Toxicant; DIN - Standard of the German Institute for
Standardisation; DSL - Domestic Substances List (Canada); ECx - Concentration associated with
x% response; ELx - Loading rate associated with x% response; EmS - Emergency Schedule;
ENCS - Existing and New Chemical Substances (Japan); ErCx - Concentration associated with
x% growth rate response; ERG - Emergency Response Guide; GHS - Globally Harmonized Sys-
tem; GLP - Good Laboratory Practice; IARC - International Agency for Research on Cancer; IATA
- International Air Transport Association; IBC - International Code for the Construction and
Equipment of Ships carrying Dangerous Chemicals in Bulk; IC50 - Half maximal inhibitory con-
centration; ICAO - International Civil Aviation Organization; IECSC - Inventory of Existing Chemi-
cal Substances in China; IMDG - International Maritime Dangerous Goods; IMO - International
Maritime Organization; ISHL - Industrial Safety and Health Law (Japan); ISO - International Or-
ganisation for Standardization; KECI - Korea Existing Chemicals Inventory; LC50 - Lethal Con-
centration to 50 % of a test population; LD50 - Lethal Dose to 50% of a test population (Median
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SAFETY DATA SHEET
according to GB/T 16483 and GB/T 17519

HFC-32 Refrigerant

Version Revision Date: SDS Number: Date of last issue: 2022/07/07
6.5 2023/04/14 1329112-00040 Date of first issue: 2017/02/27

Lethal Dose); MARPOL - International Convention for the Prevention of Pollution from Ships;
n.o.s. - Not Otherwise Specified; Nch - Chilean Norm; NO(A)EC - No Observed (Adverse) Effect
Concentration; NO(A)EL - No Observed (Adverse) Effect Level; NOELR - No Observable Effect
Loading Rate; NOM - Official Mexican Norm; NTP - National Toxicology Program; NZIoC - New
Zealand Inventory of Chemicals; OECD - Organization for Economic Co-operation and Develop-
ment; OPPTS - Office of Chemical Safety and Pollution Prevention; PBT - Persistent, Bioaccumu-
lative and Toxic substance; PICCS - Philippines Inventory of Chemicals and Chemical Substanc-
es; (Q)SAR - (Quantitative) Structure Activity Relationship; REACH - Regulation (EC) No
1907/2006 of the European Parliament and of the Council concerning the Registration, Evalua-
tion, Authorisation and Restriction of Chemicals; SADT - Self-Accelerating Decomposition Tem-
perature; SDS - Safety Data Sheet; TCSI - Taiwan Chemical Substance Inventory; TDG - Trans-
portation of Dangerous Goods; TECI - Thailand Existing Chemicals Inventory; TSCA - Toxic Sub-
stances Control Act (United States); UN - United Nations; UNRTDG - United Nations Recom-
mendations on the Transport of Dangerous Goods; vPvB - Very Persistent and Very Bioaccumu-
lative; WHMIS - Workplace Hazardous Materials Information System

Disclaimer

The information provided in this Safety Data Sheet is correct to the best of our knowledge, infor-
mation and belief at the date of its publication. The information is designed only as a guidance for
safe handling, use, processing, storage, transportation, disposal and release and shall not be
considered a warranty or quality specification of any type. The information provided relates only
to the specific material identified at the top of this SDS and may not be valid when the SDS mate-
rial is used in combination with any other materials or in any process, unless specified in the text.
Material users should review the information and recommendations in the specific context of their
intended manner of handling, use, processing and storage, including an assessment of the ap-
propriateness of the SDS material in the user’s end product, if applicable.

CN/EN
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SAFETY DATA SHEET

according to the Hazardous Products Regulations

Opteon™ XP10 (R-513A) Refrigerant

Version Revision Date: SDS Number: Date of last issue: 04/06/2023
6.14 09/25/2023 1336485-00048 Date of first issue: 02/27/2017

SECTION 1. IDENTIFICATION

Product name . Opteon™ XP10 (R-513A) Refrigerant
SDS-ldentcode : 130000051352
Other means of identification : No data available

Manufacturer or supplier's details

Company name of supplier . The Chemours Canada Company
Address : 151 Bloor Street West - 12th Floor
Toronto, ON M5S 1S4 Canada
Telephone . 1-844-773-CHEM (2436)
Emergency telephone : 1-866-595-1473 (24 hours)

Recommended use of the chemical and restrictions on use
Recommended use . Refrigerant

Restrictions on use :  Consumer use, For professional users only.

SECTION 2. HAZARDS IDENTIFICATION
GHS classification in accordance with the Hazardous Products Regulations
Gases under pressure : Liquefied gas
Simple Asphyxiant . Category 1

GHS label elements
Hazard pictograms

Signal Word : Warning

Hazard Statements : H280 Contains gas under pressure; may explode if heated.
May displace oxygen and cause rapid suffocation.

Precautionary Statements Storage:

P410 + P403 Protect from sunlight. Store in a well-ventilated
place.

1/17

JF2 DC LINK 5.1 (0.25CP) Thermal Component Specification - Rev.4.0 - Confidential Document - SHARED UNDER NDA ONLY



SAFETY DATA SHEET

according to the Hazardous Products Regulations

Opteon™ XP10 (R-513A) Refrigerant

Version Revision Date: SDS Number: Date of last issue: 04/06/2023
6.14 09/25/2023 1336485-00048 Date of first issue: 02/27/2017
Other hazards

Vapors are heavier than air and can cause suffocation by reducing oxygen available for breathing.
Misuse or intentional inhalation abuse may cause death without warning symptoms, due to cardi-

ac effects.

Rapid evaporation of the product may cause frostbite.

SECTION 3. COMPOSITION/INFORMATION ON INGREDIENTS

Substance / Mixture Mixture

Components

Chemical name Common CAS-No. Concentration (% w/w)
Name/Synonym

2,3,3,3- No data availa- |754-12-1 56

Tetrafluoropropene# |ble

1,1,1,2- HFC-134a 811-97-2 44

Tetrafluoroethane#

# Voluntarily-disclosed substance

SECTION 4. FIRST AID MEASURES

General advice

If inhaled

In case of skin contact

In case of eye contact

If swallowed

Most important symptoms
and effects, both acute and

delayed

In the case of accident or if you feel unwell, seek medical ad-
vice immediately.

When symptoms persist or in all cases of doubt seek medical
advice.

If inhaled, remove to fresh air.

If not breathing, give artificial respiration.
If breathing is difficult, give oxygen.

Get medical attention immediately.

Thaw frosted parts with lukewarm water. Do not rub affected
area.
Get medical attention immediately.

Get medical attention immediately.
Ingestion is not considered a potential route of exposure.

May cause cardiac arrhythmia.

Other symptoms potentially related to misuse or inhalation
abuse are

Cardiac sensitization

Anaesthetic effects

Light-headedness

Dizziness

confusion

Lack of coordination

Drowsiness

Unconsciousness

Skin contact may provoke the following symptoms:
Irritation
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SAFETY DATA SHEET

according to the Hazardous Products Regulations

Opteon™ XP10 (R-513A) Refrigerant

SDS Number:
1336485-00048

Date of last issue: 04/06/2023
Date of first issue: 02/27/2017

Version Revision Date:
6.14 09/25/2023

Protection of first-aiders

Notes to physician

Swelling of tissue

Itching

Discomfort

Redness

Eye contact may provoke the following symptoms
tearing

Redness

Discomfort

May displace oxygen and cause rapid suffocation.
Gas reduces oxygen available for breathing.
Contact with liquid or refrigerated gas can cause cold burns
and frostbite.

No special precautions are necessary for first aid responders.

Because of possible disturbances of cardiac rhythm, ca-
techolamine drugs, such as epinephrine, that may be used in
situations of emergency life support should be used with spe-
cial caution.

Suitable extinguishing media
Unsuitable extinguishing
media

Specific hazards during fire

fighting

Hazardous combustion prod-
ucts

Specific extinguishing meth-

ods

Special protective equipment
for fire-fighters

SECTION 5. FIRE-FIGHTING MEASURES

Not applicable
Will not burn

Not applicable
Will not burn

Exposure to combustion products may be a hazard to health.
If the temperature rises there is danger of the vessels bursting
due to the high vapor pressure.

Hydrogen fluoride
Fluorine compounds
Carbon oxides
carbonyl fluoride

Use extinguishing measures that are appropriate to local cir-
cumstances and the surrounding environment.

Fight fire remotely due to the risk of explosion.

Use water spray to cool unopened containers.

Remove undamaged containers from fire area if it is safe to do
SO.

Evacuate area.

Wear self-contained breathing apparatus for firefighting if
necessary.
Use personal protective equipment.

Personal precautions, protec- :

tive equipment and emer-

SECTION 6. ACCIDENTAL RELEASE MEASURES

Evacuate personnel to safe areas.
Avoid skin contact with leaking liquid (danger of frostbite).
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SAFETY DATA SHEET

according to the Hazardous Products Regulations

Opteon™ XP10 (R-513A) Refrigerant

Version Revision Date: SDS Number: Date of last issue: 04/06/2023
6.14 09/25/2023 1336485-00048 Date of first issue: 02/27/2017
gency procedures Ventilate the area.

Follow safe handling advice (see section 7) and personal pro-
tective equipment recommendations (see section 8).

Environmental precautions :Avoid release to the environment.
Prevent further leakage or spillage if safe to do so.
Retain and dispose of contaminated wash water.

Methods and materials for :  Ventilate the area.

containment and cleaning up Local or national regulations may apply to releases and dispo-
sal of this material, as well as those materials and items em-
ployed in the cleanup of releases. You will need to determine
which regulations are applicable.
Sections 13 and 15 of this SDS provide information regarding
certain local or national requirements.

SECTION 7. HANDLING AND STORAGE

Technical measures . Use equipment rated for cylinder pressure. Use a backflow
preventative device in piping. Close valve after each use and
when empty.

Local/Total ventilation . Use only with adequate ventilation.

Advice on safe handling : Avoid breathing gas.

Handle in accordance with good industrial hygiene and safety
practice, based on the results of the workplace exposure as-
sessment

Wear cold insulating gloves/ face shield/ eye protection.
Valve protection caps and valve outlet threaded plugs must
remain in place unless container is secured with valve outlet
piped to use point.

Prevent backflow into the gas tank.

Use a check valve or trap in the discharge line to prevent ha-
zardous back flow into the cylinder.

Use a pressure reducing regulator when connecting cylinder
to lower pressure (<3000 psig) piping or systems.

Close valve after each use and when empty. Do NOT change
or force fit connections.

Prevent the intrusion of water into the gas tank.

Never attempt to lift cylinder by its cap.

Do not drag, slide or roll cylinders.

Use a suitable hand truck for cylinder movement.

Keep away from heat and sources of ignition.

Take precautionary measures against static discharges.
Take care to prevent spills, waste and minimize release to the
environment.

Conditions for safe storage . Cylinders should be stored upright and firmly secured to pre-
vent falling or being knocked over.
Separate full containers from empty containers.
Do not store near combustible materials.
Avoid area where salt or other corrosive materials are present.
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SAFETY DATA SHEET

according to the Hazardous Products Regulations

Opteon™ XP10 (R-513A) Refrigerant

Version Revision Date: SDS Number: Date of last issue: 04/06/2023
6.14 09/25/2023 1336485-00048 Date of first issue: 02/27/2017

Keep in properly labeled containers.

Keep in a cool, well-ventilated place.

Keep away from direct sunlight.

Store in accordance with the particular national regulations.

Materials to avoid : Do not store with the following product types:
Self-reactive substances and mixtures
Organic peroxides
Oxidizing agents
Flammable liquids
Flammable solids
Pyrophoric liquids
Pyrophoric solids
Self-heating substances and mixtures
Substances and mixtures which in contact with water emit
flammable gases
Explosives
Very acutely toxic substances and mixtures
Acutely toxic substances and mixtures
Substances and mixtures with chronic toxicity

Recommended storage tem- : <52°C

perature

Storage period : >10y

Further information on stor-  : The product has an indefinite shelf life when stored properly.
age stability

SECTION 8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Ingredients with workplace control parameters
Contains no substances with occupational exposure limit values.

Engineering measures . Ensure adequate ventilation, especially in confined areas.
Minimize workplace exposure concentrations.

Personal protective equipment

Respiratory protection . If adequate local exhaust ventilation is not available or expo-
sure assessment demonstrates exposures outside the re-
commended guidelines, use respiratory protection.

Filter type : Organic gas and low boiling vapor type
Hand protection

Material . Low temperature resistant gloves

Remarks . Choose gloves to protect hands against chemicals depending
on the concentration specific to place of work. For special
applications, we recommend clarifying the resistance to che-
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SAFETY DATA SHEET

according to the Hazardous Products Regulations

Opteon™ XP10 (R-513A) Refrigerant

Version Revision Date:

09/25/2023

SDS Number: Date of last issue: 04/06/2023
1336485-00048 Date of first issue: 02/27/2017

Eye protection

Skin and body protection
Protective measures

Hygiene measures

micals of the aforementioned protective gloves with the glove
manufacturer. Wash hands before breaks and at the end of
workday. Breakthrough time is not determined for the pro-
duct. Change gloves often!

Wear the following personal protective equipment:
Chemical resistant goggles must be worn.
Face-shield

Skin should be washed after contact.
Wear cold insulating gloves/ face shield/ eye protection.

If exposure to chemical is likely during typical use, provide
eye flushing systems and safety showers close to the wor-
king place.

When using do not eat, drink or smoke.

Wash contaminated clothing before re-use.

Appearance

Color

Odor

Odor Threshold

pH

Melting point/freezing point
Initial boiling point and boiling
range

Flash point

Evaporation rate

Flammability (solid, gas)
Burning rate

Upper explosion limit / Upper
flammability limit

SECTION 9. PHYSICAL AND CHEMICAL PROPERTIES

Liquefied gas

colorless

slight, ether-like

No data available
No data available

No data available

-29.2 °C

Not applicable

> 1
(CCL4=1.0)

Will not burn
15 mm/s
Upper flammability limit

Method: ASTM E681
None.
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SAFETY DATA SHEET

according to the Hazardous Products Regulations

Opteon™ XP10 (R-513A) Refrigerant

Version

6.14

Revision Date:
09/25/2023

SDS Number:
1336485-00048

Date of last issue: 04/06/2023
Date of first issue: 02/27/2017

Lower explosion limit / Lower
flammability limit
Vapor pressure

Relative vapor density

Relative density

Solubility(ies)
Water solubility

Partition coefficient: n-
octanol/water

Autoignition temperature
Decomposition temperature

Viscosity
Viscosity, kinematic

Explosive properties

Oxidizing properties

Particle size

Lower flammability limit
Method: ASTM E681
None.

7,063.6 hPa (25 °C)

3.83
(Air = 1.0)

1.17 (25 °C)

No data available

Not applicable

No data available

No data available

Not applicable

Not explosive

The substance or mixture is not classified as oxidizing.

Not applicable

SECTION 10. STABILITY AND REACTIVITY

Reactivity

Chemical stability

Possibility of hazardous reac-

tions

Conditions to avoid

Not classified as a reactivity hazard.

Stable if used as directed. Follow precautionary advice and
avoid incompatible materials and conditions.

Can react with strong oxidizing agents.

This substance is not flammable in air at temperatures up to
100 °C (212 °F) at atmospheric pressure. However, mixtures
of this substance with high concentrations of air at elevated
pressure and/or temperature can become combustible in the
presence of an ignition source. This substance can also be-
come combustible in an oxygen enriched environment (oxy-
gen concentrations greater than that in air). Whether a mixture
containing this substance and air, or this substance in an oxy-
gen enriched atmosphere become combustible depends on
the inter-relationship of 1) the temperature 2) the pressure,
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SAFETY DATA SHEET

according to the Hazardous Products Regulations

Opteon™ XP10 (R-513A) Refrigerant

Version Revision Date: SDS Number: Date of last issue: 04/06/2023
6.14 09/25/2023 1336485-00048 Date of first issue: 02/27/2017

and 3) the proportion of oxygen in the mixture. In general, this
substance should not be allowed to exist with air above at-
mospheric pressure or at high temperatures; or in an oxygen
enriched environment. For example this substance should
NOT be mixed with air under pressure for leak testing or other
purposes.

Heat, flames and sparks.

Incompatible materials : Avoid impurities (e.g. rust, dust, ash), risk of decomposition.
Incompatible with acids and bases.
Incompatible with oxidizing agents.
Oxygen
Peroxides
peroxide compounds
Powdered metals

Hazardous decomposition . No hazardous decomposition products are known.
products

SECTION 11. TOXICOLOGICAL INFORMATION

Information on likely routes of exposure

Inhalation
Skin contact
Eye contact

Acute toxicity
Not classified based on available information.

Components:

2,3,3,3-Tetrafluoropropene:

Acute inhalation toxicity :  LC50 (Rat): > 405800 ppm
Exposure time: 4 h
Test atmosphere: gas
Method: OECD Test Guideline 403

No observed adverse effect concentration (Dog): 120000 ppm
Test atmosphere: gas
Remarks: Cardiac sensitization

Lowest observed adverse effect concentration (Dog): >
120000 ppm

Test atmosphere: gas

Remarks: Cardiac sensitization

Cardiac sensitisation threshold limit (Dog): > 559,509 mg/m?
Test atmosphere: gas
Remarks: Cardiac sensitization

1,1,1,2-Tetrafluoroethane:

Acute oral toxicity :  Assessment: The substance or mixture has no acute oral tox-
icity
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SAFETY DATA SHEET

according to the Hazardous Products Regulations

Opteon™ XP10 (R-513A) Refrigerant

Version Revision Date: SDS Number: Date of last issue: 04/06/2023
6.14 09/25/2023 1336485-00048 Date of first issue: 02/27/2017
Acute inhalation toxicity :  LC50 (Rat): > 567000 ppm

Exposure time: 4 h
Test atmosphere: gas
Method: OECD Test Guideline 403

No observed adverse effect concentration (Dog): 40000 ppm
Test atmosphere: gas
Remarks: Cardiac sensitization

Lowest observed adverse effect concentration (Dog): 80000

ppm
Test atmosphere: gas
Symptoms: May cause cardiac arrhythmia.

Cardiac sensitisation threshold limit (Dog): 334,000 mg/m?
Test atmosphere: gas
Symptoms: May cause cardiac arrhythmia.

Acute dermal toxicity :  Assessment: The substance or mixture has no acute dermal
toxicity

Skin corrosion/irritation
Not classified based on available information.

Components:

2,3,3,3-Tetrafluoropropene:
Result . No skin irritation

1,1,1,2-Tetrafluoroethane:
Result : No skin irritation

Serious eye damage/eye irritation
Not classified based on available information.

Components:

2,3,3,3-Tetrafluoropropene:
Result : No eye irritation

1,1,1,2-Tetrafluoroethane:
Result : No eye irritation

Respiratory or skin sensitization
Skin sensitization
Not classified based on available information.

Respiratory sensitization
Not classified based on available information.
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SAFETY DATA SHEET

according to the Hazardous Products Regulations

Opteon™ XP10 (R-513A) Refrigerant

Version Revision Date: SDS Number: Date of last issue: 04/06/2023
6.14 09/25/2023 1336485-00048 Date of first issue: 02/27/2017

Components:

2,3,3,3-Tetrafluoropropene:

Routes of exposure : Skin contact
Result . negative

1,1,1,2-Tetrafluoroethane:

Routes of exposure . Skin contact
Result . negative
Routes of exposure : Inhalation
Species : Rat

Result . negative
Routes of exposure : Inhalation
Species . Humans
Result . negative

Germ cell mutagenicity
Not classified based on available information.

Components:

2,3,3,3-Tetrafluoropropene:

Genotoxicity in vitro . Test Type: Bacterial reverse mutation assay (AMES)
Method: OECD Test Guideline 471
Result: positive

Test Type: Chromosome aberration test in vitro
Method: OECD Test Guideline 473
Result: negative

Genotoxicity in vivo . Test Type: Mammalian erythrocyte micronucleus test (in vivo
cytogenetic assay)
Species: Mouse
Application Route: inhalation (gas)
Method: OECD Test Guideline 474
Result: negative

Test Type: In vivo mammalian alkaline comet assay
Species: Rat

Application Route: inhalation (gas)

Method: OECD Test Guideline 489

Result: negative

Test Type: Mammalian erythrocyte micronucleus test (in vivo
cytogenetic assay)

Species: Rat

Application Route: inhalation (gas)

Method: OECD Test Guideline 474

Result: negative

Germ cell mutagenicity - . Weight of evidence does not support classification as a germ
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SAFETY DATA SHEET

according to the Hazardous Products Regulations

Opteon™ XP10 (R-513A) Refrigerant

Version Revision Date: SDS Number: Date of last issue: 04/06/2023
6.14 09/25/2023 1336485-00048 Date of first issue: 02/27/2017
Assessment cell mutagen.

1,1,1,2-Tetrafluoroethane:
Genotoxicity in vitro . Test Type: Bacterial reverse mutation assay (AMES)

Method: OECD Test Guideline 471
Result: negative

Test Type: Chromosome aberration test in vitro
Method: OECD Test Guideline 473
Result: negative

Genotoxicity in vivo . Test Type: Mammalian erythrocyte micronucleus test (in vivo
cytogenetic assay)
Species: Mouse
Application Route: inhalation (gas)
Method: OECD Test Guideline 474
Result: negative

Test Type: Unscheduled DNA synthesis (UDS) test with
mammalian liver cells in vivo

Species: Rat

Application Route: inhalation (gas)

Method: OECD Test Guideline 486

Result: negative

Germ cell mutagenicity - : Weight of evidence does not support classification as a germ
Assessment cell mutagen.

Carcinogenicity
Not classified based on available information.

Components:

2,3,3,3-Tetrafluoropropene:

Result :  negative
Carcinogenicity - Assess- : Weight of evidence does not support classification as a car-
ment cinogen

1,1,1,2-Tetrafluoroethane:

Species : Rat

Application Route : inhalation (gas)

Exposure time . 2Years

Method :  OECD Test Guideline 453

Result :  negative

Carcinogenicity - Assess- . Weight of evidence does not support classification as a car-
ment cinogen

Reproductive toxicity
Not classified based on available information.
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SAFETY DATA SHEET

according to the Hazardous Products Regulations

Opteon™ XP10 (R-513A) Refrigerant

SDS Number:
1336485-00048

Date of last issue: 04/06/2023
Date of first issue: 02/27/2017

Version Revision Date:
6.14 09/25/2023

Components:

2,3,3,3-Tetrafluoropropene:
Effects on fertility

Effects on fetal development

Reproductive toxicity - As-
sessment

1,1,1,2-Tetrafluoroethane:
Effects on fertility

Effects on fetal development

Reproductive toxicity - As-
sessment

STOT-single exposure

Test Type: Two-generation reproduction toxicity study
Species: Rat

Application Route: inhalation (gas)

Method: OECD Test Guideline 416

Result: negative

Test Type: Prenatal development toxicity study (teratogenicity)
Species: Rat

Application Route: inhalation (gas)

Method: OECD Test Guideline 414

Result: negative

Weight of evidence does not support classification for repro-
ductive toxicity, No effects on or via lactation

Species: Mouse
Application Route: Inhalation
Result: negative

Test Type: Combined repeated dose toxicity study with the
reproduction/developmental toxicity screening test
Species: Rabbit

Application Route: inhalation (gas)

Method: OECD Test Guideline 414

Result: negative

Weight of evidence does not support classification for repro-
ductive toxicity

May displace oxygen and cause rapid suffocation.

Components:

2,3,3,3-Tetrafluoropropene:

Routes of exposure
Assessment

1,1,1,2-Tetrafluoroethane:

Routes of exposure
Assessment

STOT-repeated exposure

inhalation (gas)
No significant health effects observed in animals at concentra-
tions of 20000 ppmV/4h or less

inhalation (gas)
No significant health effects observed in animals at concentra-
tions of 20000 ppmV/4h or less

Not classified based on available information.
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SAFETY DATA SHEET

according to the Hazardous Products Regulations

Opteon™ XP10 (R-513A) Refrigerant

Version Revision Date: SDS Number: Date of last issue: 04/06/2023
6.14 09/25/2023 1336485-00048 Date of first issue: 02/27/2017

Components:

2,3,3,3-Tetrafluoropropene:

Routes of exposure
Assessment

1,1,1,2-Tetrafluoroethane:

Routes of exposure
Assessment

Repeated dose toxicity

Components:

2,3,3,3-Tetrafluoropropene:

Species

NOAEL

LOAEL
Application Route
Exposure time
Method

1,1,1,2-Tetrafluoroethane:
Species

NOAEL

LOAEL

Application Route
Exposure time

Method

Aspiration toxicity

inhalation (gas)
No significant health effects observed in animals at concentra-
tions of 250 ppmV/6h/d or less.

inhalation (gas)
No significant health effects observed in animals at concentra-
tions of 250 ppmV/6h/d or less.

Rat, male and female
50000 ppm

>50000 ppm

inhalation (gas)

13 Weeks

OECD Test Guideline 413

Rat, male and female
50000 ppm

>50000 ppm

inhalation (gas)

2y

OECD Test Guideline 453

Not classified based on available information.

Components:

2,3,3,3-Tetrafluoropropene:

No aspiration toxicity classification

1,1,1,2-Tetrafluoroethane:

No aspiration toxicity classification

Ecotoxicity

Components:

2,3,3,3-Tetrafluoropropene:

SECTION 12. ECOLOGICAL INFORMATION
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Opteon™ XP10 (R-513A) Refrigerant

Version Revision Date: SDS Number: Date of last issue: 04/06/2023
6.14 09/25/2023 1336485-00048 Date of first issue: 02/27/2017
Toxicity to fish LC50 (Cyprinus carpio (Carp)): > 197 mg/l

Toxicity to daphnia and other
aquatic invertebrates

Toxicity to algae/aquatic
plants

1,1,1,2-Tetrafluoroethane:
Toxicity to fish

Toxicity to daphnia and other
aquatic invertebrates

Toxicity to algae/aquatic
plants

Persistence and degradability

Components:

2,3,3,3-Tetrafluoropropene:
Biodegradability

1,1,1,2-Tetrafluoroethane:
Biodegradability

Bioaccumulative potential

Components:
2,3,3,3-Tetrafluoropropene:

Bioaccumulation

Partition coefficient: n-
octanol/water

Exposure time: 96 h
Method: OECD Test Guideline 203

EC50 (Daphnia magna (Water flea)): > 100 mg/!
Exposure time: 48 h
Method: OECD Test Guideline 202

EC50 (Selenastrum capricornutum (green algae)): > 100 mg/I
Exposure time: 72 h
Method: OECD Test Guideline 201

NOEC (Selenastrum capricornutum (green algae)): > 75 mg/!
Exposure time: 3 d
Method: OECD Test Guideline 201

LC50 (Oncorhynchus mykiss (rainbow trout)): 450 mg/l
Exposure time: 96 h
Method: Regulation (EC) No. 440/2008, Annex, C.1

EC50 (Daphnia magna (Water flea)): 980 mg/I
Exposure time: 48 h

Method: Regulation (EC) No. 440/2008, Annex, C.2
ErC50 (green algae): > 100 mg/I

Exposure time: 96 h
Remarks: Based on data from similar materials

Result: Not readily biodegradable.
Method: OECD Test Guideline 301F

Result: Not readily biodegradable.
Method: OECD Test Guideline 301D

Remarks: Bioaccumulation is unlikely.

log Pow: 2 (25 °C)
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SAFETY DATA SHEET

according to the Hazardous Products Regulations

Opteon™ XP10 (R-513A) Refrigerant

Date of last issue: 04/06/2023
Date of first issue: 02/27/2017

SDS Number:
1336485-00048

Version Revision Date:
6.14 09/25/2023

1,1,1,2-Tetrafluoroethane:

Bioaccumulation

Partition coefficient: n-
octanol/water

Mobility in soil
No data available

Other adverse effects
No data available

Remarks: Bioaccumulation is unlikely.

log Pow: 1.06

Disposal methods
Waste from residues

Contaminated packaging

SECTION 13. DISPOSAL CONSIDERATIONS

Dispose of in accordance with local regulations.

Empty containers should be taken to an approved waste
handling site for recycling or disposal.

Empty pressure vessels should be returned to the supplier.
If not otherwise specified: Dispose of as unused product.

International Regulations

UNRTDG
UN number
Proper shipping name

Class

Packing group

Labels

Environmentally hazardous

IATA-DGR
UN/ID No.
Proper shipping name

Class

Packing group

Labels

Packing instruction (cargo
aircraft)

Packing instruction (passen-

ger aircraft)

IMDG-Code
UN number
Proper shipping name

Class

SECTION 14. TRANSPORT INFORMATION

UN 1078

REFRIGERANT GAS, N.O.S.
(2,3,3,3-Tetrafluoropropene, 1,1,1,2-Tetrafluoroethane)
2.2

Not assigned by regulation

2.2

no

UN 1078

Refrigerant gas, n.o.s.

(2,3,3,3-Tetrafluoropropene, 1,1,1,2-Tetrafluoroethane)
2.2

Not assigned by regulation

Non-flammable, non-toxic Gas

200

200

UN 1078

REFRIGERANT GAS, N.O.S.
(2,3,3,3-Tetrafluoropropene, 1,1,1,2-Tetrafluoroethane)
2.2
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SAFETY DATA SHEET

according to the Hazardous Products Regulations

Opteon™ XP10 (R-513A) Refrigerant

Version Revision Date: SDS Number: Date of last issue: 04/06/2023
6.14 09/25/2023 1336485-00048 Date of first issue: 02/27/2017
Packing group : Not assigned by regulation
Labels . 2.2
EmS Code . F-C,S-V
Marine pollutant : no

Transport in bulk according to Annex Il of MARPOL 73/78 and the IBC Code
Not applicable for product as supplied.

Domestic regulation

TDG

UN number : UN 1078

Proper shipping name . REFRIGERANT GAS, N.O.S.
(2,3,3,3-Tetrafluoropropene, 1,1,1,2-Tetrafluoroethane)

Class : 2.2

Packing group : Not assigned by regulation

Labels . 2.2

ERG Code ;126

Marine pollutant © no

Special precautions for user

The transport classification(s) provided herein are for informational purposes only, and solely
based upon the properties of the unpackaged material as it is described within this Safety Data
Sheet. Transportation classifications may vary by mode of transportation, package sizes, and
variations in regional or country regulations.

SECTION 15. REGULATORY INFORMATION

International Regulations
Montreal Protocol : 1,1,1,2-Tetrafluoroethane

SECTION 16. OTHER INFORMATION

Opteon™ and any associated logos are trademarks or copyrights of The Chemours Company FC,
LLC.

Chemours™ and the Chemours Logo are trademarks of The Chemours Company.

Before use read Chemours safety information.

For further information contact the local Chemours office or nominated distributors.

Full text of other abbreviations

AlIC - Australian Inventory of Industrial Chemicals; ANTT - National Agency for Transport by
Land of Brazil; ASTM - American Society for the Testing of Materials; bw - Body weight; CMR -
Carcinogen, Mutagen or Reproductive Toxicant; DIN - Standard of the German Institute for
Standardisation; DSL - Domestic Substances List (Canada); ECx - Concentration associated with
x% response; ELx - Loading rate associated with x% response; EmS - Emergency Schedule;
ENCS - Existing and New Chemical Substances (Japan); ErCx - Concentration associated with
x% growth rate response; ERG - Emergency Response Guide; GHS - Globally Harmonized Sys-
tem; GLP - Good Laboratory Practice; IARC - International Agency for Research on Cancer; IATA
- International Air Transport Association; IBC - International Code for the Construction and
Equipment of Ships carrying Dangerous Chemicals in Bulk; IC50 - Half maximal inhibitory con-
centration; ICAO - International Civil Aviation Organization; IECSC - Inventory of Existing Chemi-
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SAFETY DATA SHEET

according to the Hazardous Products Regulations

Opteon™ XP10 (R-513A) Refrigerant

Version Revision Date: SDS Number: Date of last issue: 04/06/2023
6.14 09/25/2023 1336485-00048 Date of first issue: 02/27/2017

cal Substances in China; IMDG - International Maritime Dangerous Goods; IMO - International
Maritime Organization; ISHL - Industrial Safety and Health Law (Japan); ISO - International Or-
ganisation for Standardization; KECI - Korea Existing Chemicals Inventory; LC50 - Lethal Con-
centration to 50 % of a test population; LD50 - Lethal Dose to 50% of a test population (Median
Lethal Dose); MARPOL - International Convention for the Prevention of Pollution from Ships;
n.o.s. - Not Otherwise Specified; Nch - Chilean Norm; NO(A)EC - No Observed (Adverse) Effect
Concentration; NO(A)EL - No Observed (Adverse) Effect Level; NOELR - No Observable Effect
Loading Rate; NOM - Official Mexican Norm; NTP - National Toxicology Program; NZIoC - New
Zealand Inventory of Chemicals; OECD - Organization for Economic Co-operation and Develop-
ment; OPPTS - Office of Chemical Safety and Pollution Prevention; PBT - Persistent, Bioaccumu-
lative and Toxic substance; PICCS - Philippines Inventory of Chemicals and Chemical Substanc-
es; (Q)SAR - (Quantitative) Structure Activity Relationship; REACH - Regulation (EC) No
1907/2006 of the European Parliament and of the Council concerning the Registration, Evaluation,
Authorisation and Restriction of Chemicals; SADT - Self-Accelerating Decomposition Tempera-
ture; SDS - Safety Data Sheet; TCSI - Taiwan Chemical Substance Inventory; TDG - Transporta-
tion of Dangerous Goods; TECI - Thailand Existing Chemicals Inventory; TSCA - Toxic Sub-
stances Control Act (United States); UN - United Nations; UNRTDG - United Nations Recom-
mendations on the Transport of Dangerous Goods; vPvB - Very Persistent and Very Bioaccumu-
lative; WHMIS - Workplace Hazardous Materials Information System

Sources of key dataused to  : Internal technical data, data from raw material SDSs, OECD
compile the Material Safety eChem Portal search results and European Chemicals Agen-
Data Sheet cy, http://echa.europa.eu/

Revision Date : 09/25/2023

Date format ;. mm/dd/yyyy

The information provided in this Safety Data Sheet is correct to the best of our knowledge, infor-
mation and belief at the date of its publication. The information is designed only as a guidance for
safe handling, use, processing, storage, transportation, disposal and release and shall not be
considered a warranty or quality specification of any type. The information provided relates only
to the specific material identified at the top of this SDS and may not be valid when the SDS mate-
rial is used in combination with any other materials or in any process, unless specified in the text.
Material users should review the information and recommendations in the specific context of their
intended manner of handling, use, processing and storage, including an assessment of the app-
ropriateness of the SDS material in the user’s end product, if applicable.

CA/Z8
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Product Specification

Rechargeable Lithium-ion Battery Cell

Model : JF2

Though every care has been taken to ensure the accuracy of this document, LG
Energy Solution cannot accept responsibility for any errors or omissions or for
any loss occurred to any person, whether legal or natural, from acting, or
refraining from action, as a result of the information contained herein. Information
in this document is subject to change at any time without obligation to notify any
person of such changes.

LG Energy Solution may have patents or patent pending applications, trademarks
copyrights or other intellectual property rights covering subject matter in this
document. The furnishing of this document does not give the recipient or reader
any license to these patents, trademarks copyrights or other intellectual property
rights.

No part of this document may be communicated, distributed, reproduced or
transmitted in any form or by any means, electronic or mechanical or otherwise,
for any purpose, without the prior written permission of LG Energy Solution.

The document is subject to revision without further notice.

All brand names and product names mentioned in this document are trademarks
or registered trademarks of their respective owners.
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1 General Information

1.1  Scope

This document describes the Product Specification of the rechargeable lithium-ion battery
cells (‘'Cell' hereinafter) supplied by LG Energy Solution, Ltd. (LGES' hereinafter)

1.2 Application
Energy Storage System

1.3 Product Classification

Rechargeable lithium-ion battery cell

14 Model Name
JF2

[PS] LGES ESS Cell JF2 PAGE 4 / 16



2 Product Appearance

2.1 Appearance

Confidential

There shall be no such defects as deep scratch, crack, rust, discoloration or leakage,
which may adversely affect the commercial value of the battery. Appearance standard shall
follow the internal inspection specifications of LGES.

Width:
Height:

Thickness?:

Max. 125.0 mm

Max. 601.0 mm (without lead tab)

Max. 18.1 mm (at shipping state)

Max. 601.0 mm

Max. 1250 mm

Figure 1. JF2 Cell appearance with dimension

1 It shall be measured under 90 kgf for 2 sec
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3  Cell Specification

3.1  Electrical Specification

Item Specification
Capacity? Min. 159.2 Ah
Voltage (Nominal)® 3.2V
Energy* Min. 509.44 Wh
Operating Voltage Range® 2.5~3.65V (0.25CP)

Operating Voltage Range®

(Continuous Cycle) 2.5 ~3.65V(0.25CP)

Max. Charge Power®,”

(Continuous) 127.36 W (0.25CP)

Max. Charge Power®

(Peak) 254.72 W (0.5CP)

Max. Discharge Power’

(Continuous) 127.36 W (0.25CP)

Max. Discharge Power®

254.72 W (0.5CP)
(Peak)

3.2 Mechanical Specification

Item Specification

Thickness: Max. 18.1 mm (at shipping state)
Dimension Width: Max. 125.0 mm
Height: Max. 601.0 mm (without lead tab)

Weight Max. 2,792 g

2 Charge/Discharge at 25 + 2 °C (Refer to Appendix. 7.1.1)

3 Average for standard discharge

4 Capacity x Voltage (Nominal)

5 Cut-off Voltage, not Open Circuit Voltage (OCV)

6 It can be adjusted upon discussion with LGES because battery life span can be differentiated by user
patterns and environment.(at 25 + 2 °C)

7 Maximum “Continuous” power is the maximum CP-rate sustainable for full operating voltage range.

8 Maximum “Peak” power is the maximum CP-rate sustainable for 10 seconds.
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3.3 Environmental Specification

ltem Specification

Charge: 0 ~ 50 °C
Operating Temperature® g
Discharge: 0 ~ 50 °C

Storage Temperature Max. 7days -30 ~ 60°C

H H 10
(at shipping state™) Max. 6months -20 ~ 45°C

Recommended Operating

Temperature': Ordinary temperature 23 + 4 °C with Uniformity 4 °C

Altitude <4,000m

Cell must be operated below Max. Power of each operating temperature range. Also,
Max. Power of Cell can be reduced or limited at the low SOC or high SOC.

Operating Temperature® Range

Temp.

Q) 0sT<5 5sT<10 10=sT<15 15<T<20 20<T<25 25<T<50

SOC (%) S<80 S 280 S<80 S 280 S<80 S 280 S<80 S=280 S <90 S290 Full range

Charge 0.2CP 0.1CP 0.25CP 0.2CP 0.33CP 0.25CP 0.5CP 0.33CP 0.5CpP 0.33CP 0.5CP

Discharge 0.2CP 0.33CP 0.5CP

3.4 Performance Specification

Specification can be differentiated if the cells are tested at the environment that is not
specified in this document. Please refer to 4. Standard Test Condition and Appendix. 7.1
Test Method and Procedure in detail. We should have no responsibility with the
inconsistence due to the different test method and environment.

Item Condition / Note Specification
SOC 23 %, 80.0 A, 10 sec. > 0.708 mQ
DC Resistance’?
(Refer to Appendix. 7.1.2) <1.208 mQ
> 0.45mQ
AC Impedance'® SOC 23 %, 1 kHz
<0.75mQ

9 Operating Temperature indicates cell surface temperature.

10 Shipping State: < SOC 23 %.

11 Recommended Temperature indicates ambient temperature.

2 1t is determined using Beginning-of-Life (BOL) Cell. (within 90 days from the production date)
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High Temperature Storage SOC 100 %, 4 weeks, 45 2 °C

. = 90 % vs. Initial Capacity
Characteristics*® (Refer to Appendix. 7.1.3)

2.5~ 3.65V, 254.72W charge /
Cycle Life#11t 13 254.72W discharge, 45 + 2 °C > 93.6% @ 300 cycle
(Refer to Appendix. 7.1.4)

2.5~ 3.65V, 127.36W charge /

> 0,
127.36W discharge, 25+ 20C | = (0:0% @ 7300 cycle

Cycle Life#21 13

Cycle Life#3* ** 2.5 ~3.65V, 127.36W charge / | = 89.5% @ 1825 cycle
Self-Discharge®® At shipping state, 25 + 2 °C < 6 % per year

Shipping State

1 year

SOC (%)

r

Time

Figure 2. Self-Discharge at shipping state

13 Cells shall be pressurized with pressure jig that is consist of a pair of Al plate with 18 bolting with bolting
torque of 150 kgf x cm.(Refer to “LGES Cell Jig application manual” document)

14 EOW will be updated by additional data.

15 Self-discharge rate gets smaller as time passes (refer to Figure 2)
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4 Standard Test Condition

4.1 Environmental Condition

Unless otherwise specified, all tests stated in this specification are conducted at
temperature 25 + 2 °C.

4.2 Standard Charge

Unless otherwise specified, “Standard Charge” shall consist of charging at a constant
current of 39.8 Ato 3.65 V using a constant current-constant voltage (CC-CV) charging
method. Charging is continued until the charge current is reduced to 7.96 A.

4.3 Standard Discharge

Unless otherwise specified, “Standard Discharge” shall consist of discharging at a
constant current of 39.8 Ato 2.50 V within 5 min after the standard charge.

5 International Certification

UN 38.3

UL1973 : 2022 Annex E11
IEC 62619

KC 62619
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6  Proper Use and Handling

This document describes the requirements for the customer to properly use the Cell
supplied by LGES including cautions, warnings, and prohibitions.

1) The customer is required to contact LGES in advance when to use the Cell for other
applications or conditions than mentioned in this document to avoid possible damage to the
Cell.

2) Mishandling of Cell may cause leakage, heat, fire and deterioration in performance.

3) LGES will take no responsibility for any accidents when the Cell is used under different
conditions from those in this document without LGES's consent.

4) Be sure to request and confirm the most current product specifications in advance which
explain the specifications in detail, before the final stage of your design, purchasing or use
for any application.

6.1 Storage

1) Do insulate the Cell not to make an electrical short.

2) Cell must be stored in a cool, dry place free from corrosive gas.

3) Cell must be stored at lower than shipping state throughout the period of storage.
(A higher temperature/voltage of the Cell during storage will accelerate the deterioration
of the capacity.).

4) Keep the Cell away from fire.

5) Do not leave Cell in any places that are exposed direct sunlight or heat.

6) Keep the Cell away from objects or materials with static electric charge.

7) The Cell must be stored separately.

6.2 Operation

Use or test the Cell under proper operating condition LGES recommended. If the customer
wants the Cell to operate under different conditions, the customer is required to contact
LGES in advance.

When the Cell is frequently used out of recommendation ranges, it may be excessively
swollen.

1) Do not use the Cell out of operating temperature. (Refer to 3.3)

2) Do not operate the Cell with higher power than maximum power of each operating
temperature range.

3) Do not exceed the charging voltage of 4.0 V per Cell.

4) Do not charge the Cell whose voltage is less than 1.5 V.

5) Do not charge the Cell in the place where static electricity is generated.

6) Do not reverse-charge.

7) Do not short-circuit the Cell.
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6.3 Others

1) Cell must be kept away from children or pets to avoid any accidents such as swallow.

2) If any smell, discoloration, or excessive heat is noticed, stop using the Cell.

3) If any cracks, deformation, or other damage is found on the Cell or container, or if any
electrolyte leakage is found, stop using the Cell immediately.

4) If the electrolyte from the Cell comes in contact with your skin or clothes, wash
immediately with soap and water. If the electrolyte comes in contact with your eyes, wash
thoroughly with water and go to see a doctor immediately.

5) Do not wear metallic objects (e.qg. ring, watch, accessory) while handling the Cell.

6) Do insulate the Cell before disposal.

7) Do not fold the Cell.

8) Do not apply excessive heat and force to the Cell.

9) Do not attempt to disassemble the Cell.

(The disassembling may generate internal short circuit in the Cell, which may cause
burst, fire, or other problems.)

10) Do not attempt to replace the Cell.

(The battery replacement shall be done only by either Battery supplier or device supplier
and never be done by the user.)

11) Do not throw or subject the Cell to severe impacts.

12) Do not puncture or otherwise damage Cell with sharp objects. (e.g. nail, needle, screw

driver, knife, pencil, drill)

13) Do not put the Cell into fire.

14) Do not put the Cell into liquids such as water, seawater, and drinks such as soft drinks,

juices, coffee or others.

15) Do not short circuit (+) and (-) terminals with metallic object intentionally.

16) Do not subject the Cell to abnormal vibration and impact.

17) Do not put the Cell into a microwave oven, dryer, or high pressure container.

18) Do not use the Cell in proximity of organic solvents.

19) Do not directly solder on the Cell.

20) Do not press the Cell with overload in manufacturing process, especially while

undergoing ultrasonic welding.

21) Do not use old and new Cell together.

22) Do not connect positive (+) and negative (-) terminals with conductive materials. (such

as metal, wire, etc.)

23) Do not bend or apply excessive force to the welded part of terminals.

24) Do not use seriously scared or deformed Cell.

25) The cells should be handled and used in Pack/System manufacturing companies only.

6.4 Pack Assembly and Operation

Rechargeable lithium-ion battery packs ('Pack’ hereinafter) shall meet under conditions to
obtain optimum performance and safety.

6.4.1 Installing the Cell into the Pack
1) The Cell should be inspected visually before Pack assembly.
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2) The damaged Cell should not be used.
3) Do not use the Cell mixed with any other batteries.

6.4.2 Assembly of the Pack

1) The Pack must be designed to prevent external short circuit.

2) Check insulation of Cell not to make short-circuit during Pack assembly.

3) Positive (+) and negative (-) direction of Cell must be checked before Pack assembly.

4) The Cell should not be soldered directly.

5) Excessive force on the terminal should be avoided.

6) The design of the Pack and its structure should be reviewed physically, mechanically and
electrically not to cause the Cell imbalance.

7) The Pack should be designed to monitor the voltage of each Cell.

8) The Pack should have sufficient strength and be protected from mechanical shock.

9) No sharp edge components should be inside the casing containing the Cell.

6.4.3 Operation

1) Operation of the Pack must be controlled by Battery Management System (BMS).

2) Charging should be operating under maximum charge voltage and power which is
specified in product specification.

3) The battery should be charged under operating temperature specified in product
specification.

4) Discharging should be operating under maximum discharge power which is specified in
product specification.

5) Discharging should be done by cut off voltage which is specified in product specification.

6) The battery should be discharged under operating temperature specified in product
specification.

6.4.4 Protection Circuit

1) The protection circuit should be installed in the Pack.

2) Pack should have voltage sensing system to control over charge or discharge.

3) Pack should have warning system for over temperature, over voltage and over current.

4) When the Pack for any applications is assembled with Cells, following functions must be
designed into the Pack.

5) The detailed levels, values, conditions for each following functions should be referring to
the contents specified in this Product Specification. If one or more than one function
is/are to be omitted, the Packer Company (and/or System Integration Company) must be
informing to LGES. Without informing to LGES, LGES will not be liable for any field

quality
issues happened due to exclusion of following functions.

(1) Over voltage protection circuit.

(2) Under voltage protection circuit.

(3) Over Charge current protection circuit.
(4) Over Discharge current protection circuit.
(5) Short circuit protection.

(6) Over Temperature protection circuit.
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(7) 2nd over voltage protection.

(8) Cell imbalance protection circuit. (Only for battery packs assembled with more than
one cell)

(9) Cell Voltage balancing function. (Only for battery packs assembled with more than one
cell)

7  Exclusion of Liability

LGES should have no any responsibility with the contingency caused by inadequate
maintenance, handling, storage, faulty repair, modification to the battery, including but not
limited to, the following:

1) The customer to whom the product had been supplied directly by LGES re-sells the product

in a cell format.

2) The problem is caused by a process which is not a cell process of LGES.

(Module/pack parts, BMS, BPU, cable, fuse, etc.)

3) Improper pack assembly or maintenance such as without BMS.

4) Improper transportation, storage, handling, installation or wiring by the purchaser.

5) Madification, remodelling, disassembly, repair or replacement carried out without the

consent of LGES.

6) The official standard or the manual of LGES has not been followed.

(Charging/discharging conditions, pressurization jig, etc.)

7) Insufficient ventilation.

8) Ignoring proper use and handling guidelines specified in this document.

9) Battery damages caused by physical, electrical, thermal, or environmental impacts or

stresses that are abnormal.
(Such as power surge, in-rush current, lightning, flood, fire, casual damage, etc.)

10) Misuse of the product, inexperienced use, or negligence.

11) Secondary defects caused by not reporting or repairing at a right timing after defects
occur. (Swelling, leakage, safety level, etc.)

12) A damage or failure arising out of the purchaser’s failure to comply with the national, state
or local electric or safety codes such as National Electric Code (NEC) and Occupational
Safety and Health Administration (OSHA).

13) A battery that is not LGES’s product has been used, or different models of LGES'’s

batteries

have been used together.

14) Disassembly of the battery without a consent by LGES.

15) Any attempt to alter or repair by unauthorized personnel.

16) A force majeure event, including natural disaster, war, strike, riot, etc.

LGES shall not be liable for any consequential or indirect damages arising out of or in
connection with the product specification.
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Appendix

7.1

Test Method and Procedure

7.1.1 Capacity
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Step | Action Mode Control parameter Value
Temperature'® 25+2°C
1 Rest Soaking
Time 60 min
Current 15.92 A (0.1C)
2 Discharge | Constant current
Voltage limit 250V
3 Rest Time 5min
Current 39.8 A (0.25C)
Constant current
Voltage limit 3.65V
4 Charge
Voltage 3.65V
Constant voltage
Current limit 7.96 A (0.05C)
5 Rest Time 5 min
Current 39.8 A (0.25C)
6 Discharge | Constant current
Voltage limit 2.50V
7 Rest Time 5 min
8 Repeat Step 4~7 Cycle 2 times
7.1.2 DC Resistance
Step | Action Mode Control parameter Value
Temperature 25+2°C
1 Rest Soaking
Time 60 min
2 Discharge | Constant current Current 39.8 A (0.25C)

16 Temperatures in 7.1 Test Method and Procedure mean ambient temperature, unless otherwise noted.

[PS] LGES

ESS Cell JF2
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Confidential

Voltage limit 250V
3 Rest Time 1 min
Current 39.8 A (0.25C)
Constant current
Voltage limit 3.272V
4 Charge
Voltage 3.272 V (SOC23)
Constant voltage
Current limit 7.96 A (0.05C)
5 Rest Time 1 min
Current 80.0 A
6 Discharge | Constant current Time 10 sec
Voltage limit 250V
7.1.3 High Temperature Storage Characteristics
Step | Action Mode Control parameter Value
Temperature 25+2°C
1 Rest Soaking
Time 60 min
Current 39.8 A (0.25C)
2 Discharge | Constant current
Voltage limit 2.50V
3 Rest Time 30 min
Current 39.8 A (0.25C)
Constant current
Voltage limit 3.65V
4 Charge
Voltage 3.65V
Constant voltage
Current limit 7.96 A (0.05C)
5 Rest Time 20 min
Current 39.8 A (0.25C)
6 Discharge | Constant current
Voltage limit 250V
7 Rest Time 20 min

[PS] LGES ESS Cell JF2
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Confidential

8 Repeat Step 4~7 Cycle 2 times?'’
Current 39.8 A (0.25C)
Constant current
Voltage limit 3.65V
9 Charge
Voltage 3.65V
Constant voltage
Current limit 7.96 A (0.05C)
10 Rest Time 20 min
Temperature 45+ 2°C
11 Rest Soaking
Time 4 weeks!8
7.1.4 Cycle Life
Step | Action Mode Control parameter Value
Temperature 45+ 2°C
1 Rest Soaking
Time 4 hr
Current 39.8 A (0.25C)
2 Discharge | Constant current
Voltage limit 2.50V
3 Rest Time 5 min
Power 254.72 W (0.5CP)
4 Charge Constant Power
Voltage limit 3.65V
5 Rest Time 20 min
Power 254.72 W (0.5CP)
6 Discharge | Constant Power
Voltage limit 2.50V
7 Rest Time 60 min
8 Repeat Step 4~7 Cycle 300 times

17 Initial (Reflects the 1% measured capacity), After 4 weeks (Reflects the 2" measured capacity.)
18 After 4 weeks, cells shall be cycled per Step 1~8 to obtain capacity retention
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JF2 DC LINK 5.1 (0.25CP) ELECTRICAL DRAWING

Customer Supplier LG EnergySolution

@ LG Energy Solution

Product Information

Product Model : LINK-FDF2JR13, LINK-FDF2JLL13
Product Description : JF2 DC LINK 5.1 (0.25 CP, US)

Document No. : F2D4-5.1US-EL02

Editing date : 17. APR. 2025

Supplier : LG EnergySolution Total : 5
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JF2 DC LINK 5.1 (0.25CP) E-PANEL SINGLE LINE DIAGRAM REVISION HISTORY
| versioN [ oAt [~~~ COMMeNnts [ AUTHOR ]
v1.0 2025.03.10 |- INITIAL RELEASE TH KIM
- ADD UPS Battery CP & MCB
v2.0 2025.04.16 - DIVIDE EWCS POWER & FIRE DEVICE CONTROL POWER SW JEON
- ADD INTAKE FAN POWER (UPS#3)
v3.0 2025.04.17 |- TERMINOLOGY UPDATE (FAN & LOUVER -> INTAKE DAMPER (W/ FAN) SW JEON
/N § A
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& o JF2 DC LINK5.1 (0.25CP)
A INITIAL RELEASE 2025.03.10 TH KIM JW LEE TS CHO E-PANEL SINGLE LINE DIAGRAM REVISION HISTORY
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JF2 DC LINK E-PANEL ELECTRICAL DIAGRAM
(EPNLTF_1200A/C)

A1 %

V3.5 (2025.04.23)

/N . REV.
ﬁ & @ LG Energy Solution ¢ SHEET COVER )
Z =
. INITIAL RELEASE 2024.08.29 W.J.CHOE | TH KIM | JW LEE | TS CHO % - SCALE T SHEETS
REV. DESCRIPTION DATE | DRWN | DSGN | CHKD | APPD E’—ECTR'C DIMENSION| MM ARS ANGLE 8| EPNLTF 1200A/C
A | B | c | D | E | F | G | H




C D E F H
FROM : PCS DC LINE
DC1500V, 1200A
<t~ UP TO 700kcmil
— Y . —
2XFUSE |::|
BC1500V, 1800A, 250kA
W/FUSE INDICATOR
! © 21500V, 1600AF
E-ST0P (- \——>TRIP @\ Foka St oa o.05s)
SPD
1500V, 20kA
SCCR: 100k A
S o e — —— o N —— e — _
<—350kemil  <+—350kenil 4—350kemil <—350kenil 4—350kemil  <+—350kemil
TO : BPU#1 TO : BPU#2 TO : BPU#3 TO : BPU#A4 TO : BPU#5 TO : BPU#6
M-Link#1 M-Link#2 M-Link#3
£\ w SINGLE LINE DIAGRAM OF JF2 E-PANEL REV.
— —
A\ : @LG Energy Solution £ (DC MAIN CIRCUIT) )
ﬁ E
a
: ? Il SCALE WORK SHEETS
/\ INITIAL RELEASE 2024.08.29W.J CHOE| TH KIM | JW LEE | TS CHO LSE : 001
T 3RD ANGLE DWG
REV. DESCRIPTION DATE | DRWN | DSGN | CHKD | APPD LECTRIC DIMENSION| MM PROJECTION no. | EPNLTF 1200A/C
| B | C | D | E F | | H




A B C D E F G
FROM: PCS DC LINE (DC1500V 1200A)
| |
<< Up TO 700kcmil
e Y ¥ _
MTHE
NOTE.3 FF.1
DS & BUSBAR CONFIGURATION RusE
'_FOBT_YFEE'C ............... - ADLER, RHEMBOFLZ |::| |::|
DC1500V 1800A 250kA
| v Vv | EF.2
| 1N | SUSSMANN 1700069
BUSBAR
8Tx80mm
— — QK1
DS
_ UDA—16E4—88§—0
| MLD4DLHX000U0B1
: @__\‘A‘A‘AU @_M" DC1500V,1600AF, ICW:100KA/1S(150KA/50MS)
OP:DC24~30V
(E-STGP PB ON — DS TRIP)
|| || E: o
P2 | DC+ 50482 |
)L > PLC DI
v v N2 (= Ltz P312 = :|(SHEET#010—C2)
. _| oC- L)1
' FA
SPD
= RAYCAP, ProTec T1-1500PV-3+0-S-R,
1500V, 20kA(NOMINAL DISCHARGE CURRENT)
SCCR: 100kA
BUSBAR FA1
8Tx80mm TYPE|T1{T2 REF
DC+ D3
DC- D3
Gl D3
No | [1&] #01i-C2
NC 12| #011-C2
—NEEE'1 gggﬂ“%me ELECTRODE CONDUCTOR NOTE.2
EGC : EQUIPMENT GROUNDING CONBUCTOR 1} MAIN CIRCUIT BUSBAR : BTx80mm
i_ —: R T e — —s — — A Z)CSSNEE:FH?_'NBEEJUSSBATS .CQTBL;,: 2%x8Tx50mm
| GEC (6Tx25mm)  EGC {6Tx25mm] | 35 0kcil 35 Okcil 35 Okl < 350kenil 35 Okl SOkl COLOR MARKING SHALL BE BLACK
i DS GROUND | T0 : BPU#1 T0 : BPU#2 TO : BPU#3 TO : BPU#4 TO : BPU#5 TO : BPU#6 L) CABLE/WIRE COLOR
| BUS(6TX25) i | | | | |
1 i CIRCUIT WIRE WIRE COLOR No. SIZE(AWG)
| 61 sPD i M-Link#1 M-Link#2 M-Link#3 - —
i i DC N 3817 BLACK N2 #6
! ! GROUND G 1283 GREEN/YELLOW G1 #6
| L | SIGNAL - 1015 BLUE C504,P312 #16
L i
ﬁ w THREE LINE DIAGRAM OF JF2 E-PANEL REV.
3 N 2
: @ LGEnergySolution | (DC MAIN CIRCUIT) )
ﬁ E
[a N
: 7z 1l SCALE W,\?gK SHEETS
A)\ INITIAL RELEASE 0024.08.29W.J CHOE| TH KIM | JW LEE | TS CHO LSE : 002
T 3RD ANGLE DWG
REV. DESCRIPTION DATE | DRWN | DSGN | CHKD | APPD LECTRIC DIMENSION| MM PROJECTION no. | EPNLTF 1200A/C
A | B | C | D | E | F | G | H




Mcc?} > M-LINK#1
MCBAT 1 CHILLER (4.6KW)
35kA - 553A@L480Vac
"—Mcc—Bk—' M-LINK#2
MBI r CHILLER (4.6KW)
35kA - 553A@L480Vac
»——x\—r M-LINK#3
Fggywugéilggvpgov:él? HOOAR T5AT CHILLER (L 6KW)
n 35kA - 553A@L480Vac
| S SMPS ZAM—Redudancy UPS 2400 S EPANEL
MBI 1 I MEB2E. 022 o q PLC, N/S(EDS-510E), N/S(EDR-8010), DS (30.58W)
35kA  p 10kA 2 ThA - 0.0LA@L80Vac, 1.27A@24Vdc
250AF 175AT INTERLOCK %l(:))AF EAT COMM DEVICES (7.15W)
35KA BATT.(40AH) 3 - 0.01A@480Vac, 0.30A@24Vdc
..__x&—> M-LINK#2
BATT.(k0AH) P,2P COMM. DEVICES (7.15W)
A §°AF AT - 0.01A@L80Vac, 0.30A@24Vdc
i bSAE T5AT S M-LINKE
- T0KA CP,2P COMM. DEVICES (7.15W)
EMC Filter L2l et
ACL8O0V, 60A DA - 0.01A@480Vac, 0.30A@24Vdc
"——X\ SMPS l+80\'4 Redudancy UPS A80w——x\ \—-y M-LINK#1
JLMCCB qlloCoC/P'31P5AT l ElBCAB\FZqSAT ZlBAB\I':ZI;AT BPU (62W)
\ 100AF 100AT 35KA R (7 T A - 0.07A@480Vac, 2.58A@24Vdc
e MPS 480 28un 20AT X M-LINKH2
i INTERLOCK MCBFZ BPU (62W)
BATT124H) b3 SAT ~ 0.07A@480Vac, 2.58A@24Vdc
S M-LINK#3
SPD P6/|3CE|52 SAT BPU (62W)
2C0V 20KA o Toin - 0.07TA@480Vac, 2.58A@24Vdc
SCCR: 200kA P6’I3CABF2F1’5AT L N E-PANEL
10kA CP,2P BSC (70W)
== DISTRIBUTION SOAE SAT
BLOCK 3 ChA - 0.08A@480Vac, 2.92A@24Vdc
1
O 54PS 36— |Retudancy [+—p—1— 1S 960W O O MALINK#
mOCOCEF3$5AT | | l 63CEF2P50AT %l(:))AZF S0AT INTAKE DAMPER (w/ FAN), VENT, RELAY (582.15W)
- 0.7A@480Vac, 24.26A@24Vdc
35kA : : B, 10k A 2.5kA @ ©
63AF 63AT ‘ * > M-
SMPS %M—Redudancy ! || 10kA % M-LINK#2
Ll [ INTERLOCK ] 30AFP S0AT INTAKE DAMPER (w/ FAN), VENT, RELAY (582.15W)
BATT.(L0AH) 2t - 0.7TA@480Vac, 24.26A@24Vdc
v ——x&—> M-LINK#3
10: NEXT SHEET BATT.(40AH) glg.AZFP 20AT INTAKE DAMPER (w/ FAN), VENT, RELAY (582.15W)
: - 0.7A@480Vac, 24.26A@24Vdc
3P3W ACLBOV 60HZ MCB#\Z.P\ 2.5kA
63AF SOAT
10kA
ﬁ " THREE LINE DIAGRAM OF JF2 E-PANEL REV.
3 ' =
: @ LGEnergySolution | (AT AUX CIRCUIT) )
/2\ 7
a
/1\ a SCALE WORK SHEETS
/\ INITIAL RELEASE 2024.08.29W.J CHOE| TH KIM | JW LEE | TS CHO LSE NO. 503
3RD ANGLE DWG
REV. DESCRIPTION DATE | DRWN | DSGN | CHKD | APPD LECTRIC DIMENSION| MM PROJECTION no. | EPNLTF 1200A/C
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FROM: PREV. SHEET
3P3W ACLB0V 60HZ
MCCB,3P
100AF 15AT
35k
R
A 3PLW, Dyn
T 480V/208-120V
10KVA
MCB;P\ > M-LINK#1
EIAE 1SAT HVAC, LIGHT (1405W)
10kA - 6.75A@208Vac
MCB;} > M-LINK#2
EIAE ISAT HVAC, LIGHT (1405W)
10kA - 6. 15A@208Vac
MCB:} > M-LINK#3
EIAE 1SAT HVAC, LIGHT (1405W)
10kA - 6.75A@208Vac
MCB} > E-PANEL
EIAE 5AT HVAC, LIGHT (1405W)
10kA - 6.75A@208Vac
MCB;P\ > E-PANEL
: FACP
Sien AT - 2.88A@208Vac
MCB;P\ > E-PANEL
AL 20AT RECEPTACLE
10kA - @120Vac
ﬁ ) L THREE LINE DIAGRAM OF JF2 E-PANEL REV.
3 —
: @LG Energy Solution £ (AC AUX CIRCUIT) .
A :
[a N
A ? = SCALE WORK SHEETS
/N INITIAL RELEASE 2024.08.29W.J CHOE| TH KIM | JW LEE | TS CHO Ls ' EC 1C S No —
REV. BESCRIPTION DATE | DRWN | DSGN | CHKD | APPD E ECTR DIMENSION| MM PROJECTION No. | EPNLTF 1200A/C
! B | C | D | 3 | = | | -




A B C D E F | G | H

NOTE.4 FULL LGAD CURRENT

LOAD PHASE| VOLTAGE FULL LOAD A B C
FROM: UTILITY POWER (TB.6 1000V 57A) QEtaa » = = = CUZF;ROENT
3P3W AC480V 60Hz . e M © TOTAL 480V 07
—_— = | 15.3. = (TB1: AC600! )
bbb r—— 3 ppdprussu g e Acko A 1 M_LINK#1 CHILLER 3p | 480V 553 553 | 553 | 553
et 1o 27 I | -3 = AU B | L 2 M-LINK#2 CHILLER 3P| 480V 5.53 553 | 5.53 | 5.53
A e Ao e I e i Bu.3 B (B2 || CHILLER (4.6KW) 3 M-LINK#3 CHILLER 3F [ 480V 553 [ 553 | 553 | 553
7 4 = I T —~ -3t g (1B1-3) | - 553A@480Vac A #1 SMPS INPUT 3P | 480V 0.07 0.07 [ 0.07 [ 0.07
=33 | | QE'A | - 5 #2 SMPS INPUT 3P L8OV 0.29 0.29 1 0.29 | 0.29
aws | L Blyussu § | 6 #3 SMPS INPUT 3P| 480V 210 | 240 [ 210 [ 210
| | 3 WA 3 | 7 | TR LINE TOTAL LOAD | 3P | 480V 046 ] 8.78 [10.02] 7.0
QEA | AUk i~ AU-41 i
2\ ﬂ%gg?&,nu,ﬂmm | | BU-4 i BU-S1 i:::—:)) MEII:I:EE;RZ(A.GKW) = L8[ BATI2eb
175A, 35kA | jLu-b —~ (U-41 g (1B1-6) | - 5:53A@480Vac
| | QES | -
2 2 : : % ?S%C?%(B%MTU.BAUL % :
R - 5 | 5| ] P21t - FP.41
N R— N v *ﬂ - U s ve || BTrERY [ BATTERY ()] parreay soun
- S1 FILTER S2 - - - (TB1-8) | CHILLER (4.6KW * CONNECTOR T sarteRy W] -
(- i 13— i i (-5 —~ CU-51 $(TB1_9) - 5.53A@480Vac = . BATTERY W] o0t Bczov, 1oh
353 FN.1 - P2t - FP.42
14z Al o 1Rk ' e || parry [ ATIER ] Sty
6AWG SHEA3-180-0060-162 | | agon kon | CONNECTOR g ar7ERY (A) ups- TBAJ(/&EVZ?B&I/AOAH
| | LCP31FM-30A \
k_kﬂ\; ﬁEtzB,ap | | g 964 3p o 30A, 2.5KA
%J(;I;)I—EJOOB.;II.‘TUJOOB.UL | | 3 %%E[TUEBUL 3 I s : S % ET.—.'?(TBB 1000V 41A) 2 3o oz accoov
; g S : : :tlj:: B :3::11 :1 P owps  —A! 1 o 59 oot | ) . Fvﬁt | !_—! ot | ﬁt x| g (182-1) | E-PANEL
7 LW gl N101 o8 Eal N201 o UPS Z60W ) N202 ] X N301 X N3N 3 N312 @ 822 PLC, N/S(EDS-510E),
6AWG | |- —~ S (NOTE.3) GE0 REL ) N/S(EDR-8010), DS (30.58W)
| | R 2oy ; . MEB2P | | 4 . | ~0.0LA@L80Vac, 1.27A@24Vde
| | PHOENIX, 1159042 5 PHOENIX, 2907066 15A, 10kA | | 5A, 25kA |
T g ] et e : sl oo | % S
RAYCAP, QUTPUT: DC24V, 10A g OUTPUT: DC18V-30V, 10A —INTERLOEK | | =2 =2
GZ{ H PROTEC ‘T2-750-3+0+US-R : : I g 3 | | 222 it P322 @ (rez-3) | M-LINK
— 150V, 20kA G 33 = I N321 N322 (TB2-4) | COMM. DEVICES (7.15W)
= SCCR: 200kA | | — =2 2 N | I QE.32 ? -0.07A@480Vac, 0.30A@24Vdc
Ll | | s ¥ :1:: o L] [CFT2EM-5A |
=R F FA2 | | N = el L[l o A2
TYPE|T1[T2 REF | | P2 0w REBUNDANCY MODULE BS3H-15A L iz iz |
| | PHOENIX, 1159042 PHOENIX, 2907719 | | |
< DC« D3 POa Pe ALy SaDC/10 QUINTA-DIGDE/12-24VDC/2X20/1X4:0 P33t At P332 (1B2-5) | M-LINK#2
o2 DC- D3 | | INPUT: AC400-500V U G224V | | N33t L N332 $(TBZ g | COMM. DEVICES (7.15W)
G o o3 | | QUTPUT: DC24V, 10A : | | i3 -~0.07A@480Vac, 0.30A@24Vdc
NO | . [16] #011-C3 I I it LA |
o [ne M son-c3 Lj—|—- : : g g :
(SHEET#010-B3) @ 2=
333 | | paut P342 M-LINK#3
233 I | Nawt ;t N342 ?I:i Z: COMM. DEVICES (7.15W)
TO: NEXT SHEET L] GE3y ~0.07A@480Vac, 0.30A@24Vdc
NGTE.1 GROUND 3P3W AC480V 60HZ EE\P3§EL1K5A
GEC : GROUNDING ELECTRODE CONBUCTOR c o
EGC : EQUIPMENT GROUNDING CONBUCTOR
O e B LS =
| GEC (6Tx25mm) EGC (6Tx25mm) |
I = I
l | NOTE.2 GROUND CABLE/WIRE
! ! NOTE.3 :
:  G3(SHPS] : 1. UPS BACK-UP TIME : 26HOURS CIRCUIT [WIRE SPEC COLOR No. SIZE (AWG)
G2 SPD ——— ! - STANDBY PGWER OF DS IS 0W, 5W IS ONLY REQUIRED WHEN IT OPERATES (LESS THAN 1SECOND) 1283 G2 #6
—=— G4(SMPS) ' GROUND GREEN/YELLOW
! ( ) | - 26HCOURS 51.83W BACK-UP (INCLUDE UPS MGODULE POWER CONSUMPTION 4.8W) 1015 G3,4 #14
! | BATTERY 1015 BLUE P211N211,N212,K211 #12
! — = l x CABLES WITHOUT COLOR MARKING SHALL BE BLACK.

THREE LINE DIAGRAM OF JFZ2 E-PANEL REV.
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FROM: PREV. SHEET

3P3W ACLBOV 60HZ PN - pry— AL
TE ] Lo ] Bl
3 4 2 QE.102 K221 :I; BATTERY (A)| UPS-BAT/PB/2LDC/12AH
< @ :_, ch31FME§'(;E INPUT:DC24V, 3.6A
30A, 2.5KA
I g M g o o 5 2 g (TB.8 1000V 41A) § g
(TB.6 1000V 57A) | | 3 EEGRpTUBaL 3 =l iz iz g iz iz — iz 3 (B2 ACGUOV 15A)
I I :3:;’ — :3:_"’11 PV - e I LR ] po % P302 I 2351 % p3s2 4 (1B2-9) | M-LINK#1
I T % 2 L80W N103 8 § N203 1o UPS 480W N204 N302 N351 N352 . BPU (62W)
| ] i wny |, @ & (NOTE4) 22 e REL 3% B0 | 4 h7a@480vac, 258A@2LVde
| | ChipS 480w = IBIIEEBI-IIJ—BA ! PRESHU-5A |
| | PHOENIX, 1159044 8 gﬁSEIﬁII)?wzmo*l 15A, 10kA | | o oA ORAT |
B | Lo | % 5 |
NOTE.3 DISTRIBUTION BLOCK : : OUTPUT:DC24V, 20A 2 QUTPUT DCIGV- 20, 20A | | o 2 o362 == MLNKH2
d o = @ (TB2-11) —
r T T T T T T T T 7 I I ol E;—g 2 | : : N361 k N362 ;J:ZI;] BPU (62w)
| - | | | oY 1 ew | |.E Ge36 -0.07A@480Vac, 2.58A@24Vdc
- | 1 B S T . IR
| BB | | | 2 o7 e s g
| EEE | | | RS Laow REDUNDANCY MODULE RSHAA ! iz i |
S B Rroad S, PHOENIX, 2907719 AR |
| §8¢8 I I I T RI03 S/ SAL/24DC/20 QUINT4-DIODE/12-24VDC/2X20/1X40 pam | P312 @ (To2-13) | M-LINKH3
1] ] | | | INPUT: ACL00-500V trrd I | nam N N372 & ezt | BPU (62W)
I s I I I QUTPUT:DC24V, 20A o REL QE37 P TBZ-1) | 4 07A@480Vac, 258A@24Vde
DISTRIBUTION BLOCK MCB,2P |
| PHOENIX, 1062479 | | | L BK65HU-5A
| OO FIFK X10/5-Ns35A GY | | | 1Rl L SATORA
| T T MAXIMUN TOTAL CURRENT: oA | | | | | iz iz
cs@ NOTE.4 I | pssr | P32 | E-PANEL
I zz8 I I I 1. UPS MODULE POWER CONSUMPTION : 8W T :t vas2 BSC (10M)
| Eg2 | | | 2. UPS BACK-UP TIME : 20MINUTES L] ac 38 e ZozA@zkVe
| §EE | | | e
I _ I I I el satTeRy s BATTERY )] BiTfkey sonn '
o 3Eg | ! || OWECTOR |Eo e TR B oy
I I I I - BATTERY ] NbuT: DCz4v, 12
| &g I I I P231 - FP.132
| 2= I | | N2z | BATTERY | BATTERY (B)| ATTeRY 40an
| 222 I | | QE.103 kst | CONNECTOR - —-"paTTeRY (4) }FINEP%ETIBIII(JC/E%IE@AC/‘rOAH
I I J I P2 I | | BK6IHU-E3h |3 X ' '
| [P0 B ] s A . b
| oo | L F s 2 o) BNED z B 2 25100 DOV Sg s
I [T]] MAXIMUM TOTAL CURRENT: S0A I | | aus X A |k __pus = o I " Y 32 sz ;_ _i sz s MLINK#1
| =3 [ | | |_su-s —~ pu-s1 Y |, SMPS  wu—pe S T | o 2 UPS 960W s :IC o oo :I{ o PUOY | NTAKE DAMPER (u/ FAN)
| £z 8 | I | cu-s wea Y |, %6OW  Mwws N e S N ][ " NoTES) N Lo {1 oot X 4 (1810-2) | VENT, RELAY (582.15W)
| & ge | | | tos g | | = MC'B32P_ | | CPI}P | -0.7A@480Vac, 24.26A@24Vdc
| s eg I | | SMPS 960W P10 | | UPS 960W BKE3HU-20A | | LEE32EM-30A I
S s S PHOENIX, 1153045 REDUNDANCY MODULE PHOENIX 2907077 1 ) w
| | =_ =_
I J 1l ol i
e o T h0A @ © T i M-LINK#2
| | - || gg OUTPUT: 1xl+0A Eg | | gg I : : :I:III ﬁ:\ql.t ::I:: @'(TBIO-BI INTAKE BAMPER (w/ FAN),
| | & _ P = e I | paos {\:I | | GEAD e I-/(I)E:X'@)FI.%II)I/E:IS?Z;56IKI(anAVdc
NOTE.1 GROUND I_ JI w sz > > Eé o | s > IR CE2e-304 | ' o
GEC - GROUNDING ELECTRODE CONDUCTOR - s A s B I_JI e e P :
(EGC : EQUIPMENT GROUNDING CONDIIET.(E‘ o @@ Erins 960w — B0A. T0RA IR 2
! | 238 R R, e [ ey —gme ] M oueen o pan
i GEC (6TX25ITIITI) EGC (6TX25ITIITI) i | I I(%{?‘PJ[J#%E%%\?O([%A &I}I,IH;I’BEI%DEQI\f'ZLVDE/ZXZO/IXAO | ! N&T1 N&L12 %(TBW—G) VENT RELAY (58;15W) 4
: [ : TO: NEXT SHEET S OUTPUT: Tx40A L A -0.7A@480Vac, 24.26A@24 Ve
i | 3P3W AC480V 60HZ LCP32FM-30A I
i ————— G5(SMPS) | 30A, 23kA
| G6(SMPS) | NoTES NOTE.2 GROUND CABLE/WIRE
I I - 24HOURS 7.84W (INCLUDE UPS MODULE POCWER CONSUMPTIGN 4.8W) BACK-UP
! ———=—G7(sMPS) | - MINUTE 609.18W (INCLUDE UPS MODULE POWER CONSUMPTION 25W) BACK-UP (WHEN SMOKE OR GAS ALARM OCCURS) CIRCUIT_JWIRE_SPEC COLOR L SIZE_(AWG)
! ———=—GelsPS) | - IMINUTE 739.18W (NCLUDE UPS MODULE POWER CONSUMPTION 25W) BACK-UP (1 MIN AFTER SMOKE OR GAS ALARM oCCURs)  (GROUNDL 10> | GREENYELLOW | o000 E‘Z*
% : - IMINUTE 869.18W (INCLUDE UPS MGDULE POWER CONSUMPTION 25W) BACK-UP (2 MIN AFTER SMOKE OR GAS ALARM OCCURS) BATTERY 1015 BLUE P2'31 N2'32 K2’3'I 17
! I ! - 2HOURS 415W (INCLUDE UPS MODULE POWER CONSUMPTION 25W) BACK-UP : :
i i 1283 N231 #8
L R _
ﬁ s THREE LINE DIAGRAM OF JF2 E-PANEL REV.
3 : 2
A : @ LGEnergySolution | (AT AUX CIRCUIT) )
2 -
a
a
/I\ 7 SCALE W,\?CI]?K SHEETS
/\ INITIAL RELEASE 2024.08.29W.J CHOE| TH KIM | Jw LEE | TS CHO LSE : 508
, 3RD ANGLE DWG
REV. DESCRIPTION DATE | DRWN | DSGN | CHKD | APPD LECTRIC DIMENSION| MM PROJECTION no. | EPNLTF 1200A/C

A | B | C | D | E | F | G | H




A B C D | F | G H
NOTE.3 FULL LOAD CURRENT
FROM: PREV. SHEET LOAD PHASE|VOLTAGE| "oreao® | A | B | C | REMARK
TOTAL 3P | 208V 23.13
1 | M-LINK#1 HVAC & LIGHT | 1P | 208V 6.75 6.75 | 6.75
232 2 | M-LINKE#2 HVAC & LIGHT | 1P | 208V 6.75 6.75 | 6.75
132 3 | M-LINKH#3 HVAC & LIGHT | 1P | 208V 6.75 6.75 6.75
THAWG L | E-PANEL HVAC & LIGHT | 1P | 208V 6.75 6.75 | 6.75
QE9 5 FACP P | 208V 2.88 2.88 | 2.88
MJ MCCB,3P
L — 6 RECEPTACLE P | 208V 15.00 _ - _
15A, 35kA SUM 20.25(23.13 | 16.38
g 2z x RECEPTACLE IS A SPECIAL PURPOSE LOAD, IT IS NOT INCLUDED IN THE TGTAL LOAD.
1LAWG
W
3PLW, Dyn1
P:L8OV
$:208-120V
C:10KVA
Shinhan EPS
12AWG(BK)
<1 — 12AWG(WT) - -
1117 E E (TB|3: Aceooi 15A)
(TB.7 1000V 41A) | | _au- ﬁ‘t AU-111 J (rB3-1) | M-LINK#1
| | _Bu-11 N BU-111 J(r83-2) | HVAC, LIGHT (1405W)
| | ﬁE'I;GZP A -6.75A@208Vac
| O Empem
| BU-12 — BU-121 _ ] M-LINK#2
: : Cu-12 ﬁ‘t CU-121 4’::::_2’) HVAC, LIGHT (1405W)
| i ﬁEg’zp T | -6.75A@208Vac
e 3HU 63AF 2P £
| | 3 B0 A
| | avs | st | | M-LINK#3
| [ s ﬁ‘t -1 ?g:g:; HVAC, LIGHT (1405W)
-6.75A@208V
| P | ersieane
= =
| | g %KAsﬁ%JkEMF » % [
| | = ‘ e _
| | AUt t AU-141 E-PANEL
| BU-14 BU-141 HVAC, LIGHT (1405W)
: i "QE.19 -6.75A@208Vac
| | o g&ggﬁj 6AF 2P 2 (SHEET#008-C1)
NOTE.1 GROUND 3 BATKA 3 _
"GEC : GROUNDING ELECTRODE CONBUCTOR | | s Jt BU-151 E-PANEL
EGC : EQUIPMENT GROUNDING CONBUCTOR | s cu-tst FACP
!_ ......................................... _| | | E‘Ezo ] —288A@208Vac
| GEC (6Tx25mm) EGC (6Tx25mm) | | | e BResuemF 2 2 (SHEET#0%6-B4)
i _ i | | SE 1A 10<A 35
i i | | Au-16 | N AU-t61 | -
% GM(TR) ——] : | | “nu-te N ﬁ‘t nu-tet N G I
! ! L] 7 oL dear i 1 2] s NOTE.2 GROUND CABLE/WIRE
| GI2ATR) == ! 177 =5 BKESHU 63aF 2P 2= | " RECEPA
| an | 111l g 2007 0k8 T &7 L | Receprace | CIRCUIT_|WIRE_SPEC COLOR Na. SIZE (AWG)
| (Recep | M | PR GROUND F—1283 | GREEN/YELLOW G ik
i i 1015 G12.13 #12
@ L L @ x CABLES WITHOUT COLOR MARKING SHALL BE BLACK.
L, 1
ﬁ L THREE LINE DIAGRAM OF JF2 E-PANEL REV.
3 N -
: @ LGEnergySolution | (AC AUX CIRCUIT) )
A :
[a N
/1\ a — SCALE WORK SHEETS
/N INITIAL RELEASE 2024.08.29W.J CHOE| TH KIM | JW LEE | TS CHO LSE NO. 007
T 3RD ANGLE DWG
REV. DESCRIPTION DATE | DRWN | DSGN | CHKD | APPD LECTRIC DIMENSION| MM PROJECTION no. | EPNLTF 1200A/C
| B | C | D | E F | G | H




A | B C D E F G H
ENCLOSURE MAIN |
< LAWG
S o e
FROM: SHEET #008-D4 [ KH-90T-HRL ( KH-908-HRL
AU-141 BU-141
A\ 4 A q
—1 = _ —_
16AWG — 1hAWG LIGHTING AND MINIATURE RELAY
< — UAWG IN PANEL
|
< — 1LAWG
AU1L1FL1
KA1
S TYPE|T1|T2]  REF
20 2 " 8 NPO 8 ; £2
FL
KA1 | MINIATURE RELAY 5
g\(:’av I: OMRON,LY?2 NC 1 #011-B2
7| 2NO+2NC,AC200/220v | NG | (| &
NC 2
|
d 1
El 5
| |ENCLOSURE DOOR| | |ENCLOSURE DOGR sp1
TO PLC HVAC PB ES
FROM FACP (SHEET#013-B2) N
(SHEET#015-G2) . \R_D/
A A
Y . XBLBT8AS
_zgf)WG {SHIELD WIRE) 22P1,INO+INC
g g R ] 120 [OHM]
I U R N D Vs S
| PE L N S FF s F A+ B- |
L N = RS485 N
HVAC <HVAC CONTROL CIRCUIT>
o CONNECTOR OF HVAC TO SHEET#009-C1
2L <EMERGENCY STOP FUNCTION>
NOTE.1 GROUND
T 1 NOTE.3 HVAC & E-STOP S/W LOCATION
| GEC (6Tx25mm) EGC (6Tx25mm) | A TYPE: RIGHT DOOR
! sE ! B,C TYPE: LEFT DOOR
! ! NOTE.2 GROUND CABLE/WIRE
! ! CIRCUIT  |WIRE SPEC COLOR No. SIZE (AWG)
% : SIGNAL |- 1015 BLUE AVAC3~L 16
| | AU-141
| 618 (HVAC) | AC - 1015 BLACK AUTLELT #14
1 1 G20.21 #10
| i | GRGUND 1015 GREEN/YELLOW = o1l
L _i
ﬁ w SCHEMATIC DIAGRAM OF E-PANEL REV.
3 N 2
: @ LGEnergySolution | (SEQUENCE CIRCUIT) .
/2 =
[a N
/1\ 7z 1l SCALE W,\?gK SHEETS
A)\ INITIAL RELEASE 0024.08.29W.J CHOE| TH KIM | JW LEE | TS CHO LSE : 008
T 3RD ANGLE DWG
REV. DESCRIPTION DATE | DRWN | DSGN | CHKD | APPD LECTRIC DIMENSION| MM PROJECTION No. | EPNLTF_1200A/C
A | B | C | D | E | F | G |




B C | D E F H
ENCLOSURE - DOOR
(SHEET #008-G4) EXTERNAL E-STOP
* (Dry Contact) H1 H2 H3
SP1 q_i\‘ 1;‘ (TBS-1)  (TB5-2) St S sL U MAL
PN g e ()
‘2 YSPL2-DL24R YSPL2-DL2A4-G YSPL2-DL2A-W
25PI, DC2LV (RED LAMP)  25PI, DC24V (GREEN LAMP) 25PI, DC2LV (WHITE LAMP)
P312 O . ’ ’ ’ |
A
3 3 1 13 ! :
KA2 KA3 (50483 QK1 FF2a
(#010-G3) \ (#010-G3) (DS) FUSE_ INDICATOR
5 5 0 " ~[ "+ (SHEET#002-C1)
T0: PLC 2 T
SHEET#012-C2 AUITIFY
o Y FF2b
o  FUSE INDICATOR
> 2 [ "< (SHEET#002-C1)
e
ST L
awv
=
2
o P312A1 P312C1 P312R1 P312G1 C504A3
TO: PLC
—>
' SHEET#011-C2
U1 Al q L1 L1 L1
i DS L2 L2 L2
D2 UDA-16E4
u2 A2 2
v
N312 O I
TO SHEETH#012-B3  (rpy_1)  (TB4-3)  (TB4-5)  (TBA4-T)
B _mecn | (Be3)  (TBLS) _
TYPE[T1[T2] _ REF p m “ m "
3 b L 2 2
P_|C1[c2| B3 3 = = = =
NO [13[14 E2 S lf ol O 0
NO [23[24] (5
NO 133134 DS 23! 33* ABF » 131 A
NO [&3[kk] D5 — =N\~
NO_[53[5k .
NC 111112 D2 24 3k L 32 L2
NOTE.1 CABLE/WIRE COLOR AND SIZE
NC | 21]22 - m - n o
NC [31[32] D5 o = = = = CRCUIT WIRE SPEC COLOR No. SIZE_(AWG)
NC |41]62] D5 a o o o o o P 1015 BLUE P312 #16
NC [51]52 - 10 SHEET#012.p3  (TB4-2)  (TBA-4)  (TB4-6)  (TB4-8) TENALY N 1015 BLUE C5(,)\l13;§ol+ #16
controL | - 1015 BLUE , #16
ﬁ _ " SCHEMATIC DIAGRAM OF E-PANEL REV.
3 —
- @ LG Energy Solution | (SEQUENCE CIRCUIT) ;
A :
a
A 7 > SCALE WORK SHEETS
/N FOR REVIEW 2024.0115| JSLEE |W.J.CHOE|W.JCHOE| RY0O LSE - 009
T 3RD ANGLE DWG
REV. DESCRIPTION DATE | DRWN | DSGN | CHKD | APPD LECTRIC DIMENSION| MM PROJECTION No. | EPNLTF_1200A/C
| | C | D | E | F | | H




A B | C D E F G H
INTERFACE TB FOR PLC
IOLINK, XTB-L40H
(SHEET#015-B2)
NOTE.2
[PLC_INPUT]
M QK1 (DS) SHEET#011-C5 BT | B2 | B3 | B4 | B5 | B6 | BT | B8 | B9 | B10 | BT | B12 | B13 | B14 | B15 | B16 | B17 | B18 | B19 | B20
B1 KA1 (DOOR) SHEET#010-C2
A2 FA2 (AC SPD)  SHEET#002-E1 A1 | A2 | A3 | AL | A5 | A6 | AT | A8 | A9 | A10 | ATT | A12 | A13 | A14 | A15 | A16 | A1T | A18 | A19 | AZ20
B2  FA.1(DC SPD) SHEET#006-ALA3 . . * .
A3 FUSE C504B12 C504B13 C504B14 | C504B15 C504B17
B3  SP1 (ESTOP) SHEET#011-C3 —
AL FP.1(SMPS DCOK) SHEET#014-A2 Cs04B1  |CS04B2  |cs0uB3  |csoubh  |CsouBs  |csouBe  |CsoupT | cS04Bs C504ATY CSO4AT3  |CSOLATL }CSOLATS  |C506AT6  |CS04ATT
BL  FP.2 (SMPS DCOK) SHEET#014-B2 1 2 3 i\
A5  FP.5 (SMPS DCOK) SHEET#014-C2 KAL] | |
BS FP.6 (SMPS DCOK) SHEET#014-D2 C504A1 C504A2 (50473 C50LAL C504A5 (504p6 C504A7 C504A8 . | - | . | - |
A6 FP.9 (SMPS DCOK) SHEET#014-E2
B6  FP.11 (SMPS DCOK) SHEET#014-F2 KIA1 gy
A7 FP.L (UPS1 ERROR) (1D°0R) . al o Jul ol bl 'ﬁd
. . . . g |
i; EE%(%LTPSSZBEERF?F?(?FZ) A 57 (DC [SPD) SMPS  \ SMPS  \ SMPS _ \ UPS| | \ 0P
: ' o=l [ ctop | 32| DCQKR2| DCGKR2 | DCGKP2 | (ERR)| |
B8  DIESEL GENERATOR OPERATION EST L g
aK.1 (T85-4)
09 FUSE 1 2 3 L
[PLC OUTPUT] 2% KA-5| | |
A12 M LINK#1 VENT STATE (#018-C2) T " 31 31 31 33 33 5 6 7 8
B12 M LINK#1 DAMPER STATE (#018-C2) (F/fc'zspo) Efﬂls Eiﬂgs ?:4'35 Egé El;.ga
A13 M LINK#1 FAN STATE el - 5 5 5 -
B3 M LINK#2 VENT STATE (#018-C2] N (DCAKB-2| (DCQKB-2| (DCAKB2 | (ERR) 32| (ERR)
A1h M LINK#2 DAMPER STATE (#018-C2)
B1. M LINK#2 FAN STATE
A15 M LINK#3 VENT STATE (#018-C2) 1 TR
B15 M LINK#3 DAMPER STATE (#018-C2) o : :
A16 M LINK#3 FAN STATE il I I | 7 1
A1T  KA3 (DS OPEN)  SHEET#011-B2 T [ KA3 ] [ KA2 ]
B17 KA2 (DS CLOSE)  SHEET#011-B2 8 8
| DS OPEN | DS cLosE]
TO NEXT SHT
P312 O >
MINIATURE RELAY MINIATURE RELAY MINIATURE RELAY MINIATURE RELAY ~ MINIATURE RELAY
4 SAMWON ACTR4T-16P-S  SAMWON ACT,R4T-16P-S SAMWON ACT RLT-16P-S OMRON,LY2N OMRON,LY2N
(TB.4 600V 15A] 4NO,DC24V 4NO,DC24V 4NO,DC24V 2NO+2NC,DC24V  2NG+2NC,DC24V
»—%—% KAL KAS5 KA6 KA3 KA2
9 10 1 12 P [5]1 E2 P [5]1 EB P [5]1 E3 TYPE[T1[T2[ REF TYPE[T1[T2[  REF
[fm'g fTBe-tilTe-13] KA-4 KA-4 KA-4 KA-4 P 62 E2 P 62 EB P 62 3 P 87 F3 P 87 &
8 § ¥-u g2 3 " 5 % P [7]3 F2 P [7]3 FB P [7]3 F3 No | [3] #01i-B2 No | [3] #01i-B2
3 g =57 328 KA-6 13 [KA-6 9 JKA-b 1h JKA-4 10 |KA-4 15 [KA-& 11 |KA-4 16 |KA-4 12 P |8k F2 P |84 FB P |8k F3 NC 1 NC 1
ZE = 278 293 s . s i HERE BL NO [ 913 Bb NO [ 913 D5 NO [ 14 HP
= P M, T ' ' ' ' NG [10[14 CL NO_[10[14 i3 NO_[10][14 D5 NC 2 NC 2
5 i . TO: FACP(SHEET#015-GL) NG [11]15 B5 NO [11]15 b NO [11]15
£ ) | NG [12]16 BS NO [12[16 Db NO [12]16
9 10 " 12 9
(A KA KA A CALS NOTE.1 CABLE/WIRE COLOR AND SIZE
a " 5 » 5 CIRCUIT i WIRE SPEC COLOR PNB(;Q SIZE (AWG)
KA-5 13 [KA-59 |KA-5 14 |KA-5 10 KA-5 15 |KA-5 11 KA-5 16 |[KA-5 12 KA-6 13 |KA-6 9 DC N 1015 BLUE N312 #16
| | A Add:127 Add:125 Add:122 Add:128 Cscl)?\],tlréb{_ _ 1015 BLUE 504 16
TO: FACP(SHEET#015-G4) TO NEXT SHT
N312 O >
ﬁ s SCHEMATIC DIAGRAM OF E-PANEL REV.
3 ' = -
. . @ LG Energy Solution ||  [SEQUENCE CIRCUIT- PLC CONNECTION) )
A e —
: ? SCALE W,\?gK SHEETS
/N FOR REVIEW 2024.0115| J.SLEE |W.J.CHOE|W.J.CHOE| R.YOO LSE : 010
3RD ANGLE DWG
REV. DESCRIPTION DATE | DRWN | DSGN | CHKD | APPD LECTRIC DIMENSION| MM PROJECTION No. | EPNLTF_1200A/C
A | B | C | D | E | F | G | H




B C D E F G H
PL)EB[E" g"g[;xLE TB01|TB0Z2|TBO3|TBOL4|TBO5|TB06|TBO7|TB08 TB01|TB0Z2|{TBO3|TBO4|TBOS|TBO6|TBOT7|TBO8|TBOS| TB10
(SHEET#015-C2) 0O | 1| 2|3 | & |5 |6 |7 8 | 9| A| B | C|[D| E | F |COM|CCOM
NOTE.2
No. | g TB01 FACP TROUBLE  SHEET#018-Gf
81 0 TB02 FACP F-SMOKE SHEET#018-G1 C504T0 C504T1 (50472 (50473 C504T4 N312
B2 1 mm'_'
w® | 2 me|f5| TB03 FACP M1-SMOKE  SHEET#018-G1
il mIE=l  TBO4L FACP M2-SMOKE  SHEET#018-G2
™ | s wslBSl  TBOS FACP M3-SMOKE  SHEET#018-G2
L nrlegl  TBO6
3 7 TB0§
aal C = 1807 NO NG
=8 m(fe)  TB08 FACP FACP
w8 oo |1 E-SMOKE M2-SMOKE
TBS c ;00 =0 TBO1 EOM COM
86 D 05 | o]
T87 E :i:% TB02
T88 F :Y‘j% TB03
TB9 COoM 0
TB10 COM o TBOL“ NO No NO
1805 FACP FACP FACP
TB06 TROUBLE M1-SMOKE M3-SMOKE
TBO7 QoM (oM (oM
TB08
TB09
TB10
P312>
@ NOTE.1 CABLE/WIRE COLOR AND SIZE
£ CIRCUIT WIRE_SPEC COLOR No. [SIZE (AWG)
o 1015 BLUE P312 #16
1015 BLUE N312 #16
SIGNAL/
CONTROL 1015 BLUE (504 #16
| N312>
ﬁ w SCHEMATIC DIAGRAM OF E-PANEL REV.
— —
3 . @LG Energy Solution |5|  (SEQUENCE CIRCUIT- PLC CONNECTION) )
/\ 5
a
/1\ a —p SCALE W[\?(l]QK SHEETS
0 FOR REVIEW 2024.01.15| JSLEE | W.J.CHOE | W.J.CHOE| R.Y0O LSE : 011
REV. DESCRIPTION DATE | DRWN | DSGN | CHKD | APPD LECTRIC DIMENSION| MM ARS ANGLE DG | EPNLTF 1200A/C
| | C | D | E | F | G | H




A B C D E F H
TG SHEET#010-C3 TO SHEET#010-C2 TO SHEET#010-C3 TO SHEET#010-D2 TO SHEET#010-D3 TO SHEET#010-D2
] S S S S S
A A A A A A A A A A A A
1 16AWG - 16AWG 1 16AWG - 16AWG 1 16AWG A 16AWG 1 16AWG - 16AWG 1 16AWG A 16AWG 1 16AWG A 16AWG
e - _(BL) o _(Bi ] _(BL) e B _(BL) o _(Bi _(BL) o _(Bi _(BL) o _(Bi _(BL)
I_ - -1 - -1 - -1 - -1 - -1 - 1
|| SMPS#1 3 N | || SMPS#2 2 N | || SMPS#3 3 N | || SMPS#4 2 N | || SMPS#5 5 N | || SMPS#6 2 N |
| 8 e || 8 T || 3 o || 5 T || 5 o || 5 o |
| J SO, _ | | i _ | | i _ | | | | | | |
| || || || || || |
: ST AT H ST AT H ST H ST H ST H ST T :
FP.1 FP.2 FP5 FP.6 FP.9 FP.11
| SMPS-DCOK || SMPS-DCOK || SMPS-DCOK || SMPS-DCOK || SMPS-DCOK || SMPS-DCOK |
| || || || || || |
- N N I N N I 1
r---—————~~~~~~~~"~"~"~" """ “"“"‘“"/"/"™>"/""“">""“"""7// B
||UPs |
| SHEET#010-D3 SHEET#010-D2 SHEET#010-D3 |
| A A A A |
| - N . |
| 5 & A g 8 |
| |
| |
| |
| E=gry] ] ] ] I |
| B ol _ 10 _ , 1T _ - 1
| 31 32 33 3.4 35 36 3.7 38 | | 31 32 33 34 35 36 37 38 | | 31 32 33 34 35 36 3.7 38 |
| (FPe S EEFTESE | FPE  SEESELER | PR3 S EEEEeci | |
| l(UPs#1) UEERERY b ||(ups1u|=2) R ||(U|>s1u|=3) R=2=erfegd | |
| | | | |
| L _ =UPS AUX CONTACT-|| _ _ _ <UPS AUX CONTACT-|| _ _ _ _<UPS AUX CONTACT-|
. |
NOTE. CABLE/WIRE COLGR AND SIZE
CIRCUIT [WIRE SPEC COLOR No. SIZE (AWG)
SIGNAL 1015 BLUE (504,502 #16
[\ w SCHEMATIC DIAGRAM OF E-PANEL REV.
ot —
A\ : @LG Energy Solution | (SEQUENCE CIRCUIT)
Y . 0
/A - (FIRE EXTINGUSHER, UPS AUX SIGNAL)
a
/1\ a —p SCALE WORK SHEETS
/N FOR REVIEW 2024.01.15] JSLEE | W.J.CHOE| W.LCHOE| RYOO LSE NO. o
T 3RD ANGLE DWG
REV. DESCRIPTION DATE | DRWN | DSGN | CHKD | APPD LECTRIC DIMENSION| MM PROJECTION No. | EPNLTF 1200A/C
A | B | C | D | E | F | | H




FROM E-PANEL #1-3

(CABLE ID: EE2) PORT 3T~~~

FROM E-PANEL #1-2 ,
(CABLE IB: EE1) PORT 2 |

FROM EDR-8010 |

FROM E-PANEL EXTERNAL
FROM PCS (MAINTENANCE) PORT 7

(CABLE ID: PE1) PGRT G3
NEXT POWER BLGCK OR EMs FROM M-LINK#3

A | C D E F G H
With BSC (TYPE-A/C)
CGMMUNICATION CABLE
[ T ]
[ PLC T« P312 | peouy ||| BSC L —<P382| peosy |
| N n31p | FROM: SHT#012-B4 [ N (33, | FROM: SHT#007-B |
| XBE-DC16A i |
| (ADD-ON DI MopuLE) | |
| | | FROM EDS-510E |
| NO. o) e | | PORT ETH1 |
o 81 0
| E 1 L == [ ETHI ¥ ETH2 = SERIAL 1 |
g | 802
: R~ BT | H 8@FHF1= + :
T 5 = = o5 | B SERIAL 2
C S oS [ m | s i~ 0 =] ®
v v 7 i (o] 5 3
| ; 23 (2] =g | eoEmmEm =l = |
: 5= s L ER e ™E : : :
] 9 ~ 83 A Te03
| zg 3 EE e | ﬁ”% 1 p @]F_IIFHFHF_II@] |
| > E = E > | —— TTz): l::[;]:] I E{H3 ETHL ETH5 ETH6 |
™ E 4
| T = | ™8 | F wele 1 FROM EDS-510E FROM SHEET #003-G3 |
o == T e R | |
. s __ _ _ |
- T T T T T T T T T T AN CABLEISF/UTPISTPM/CATEM M | 1T - B
: | NETWORK SWlTCH| LAN CABLE(SF/UTPISTPV/CATE)-1n | —P312 DC24V :
| MOXA LAN CABLE(SF/UTP(STP)/CATE)-1m o CABLELS VTP TPYCATEL N « N312 FROM: SHT#012-B4 |
EDS-510E-3GTXSFP
| EDR-8010-2GSFP :
|
|
FRGM BSC ETH#3 |
PGRT 6 |
—_— _F_RO_M _EVLCS_ LAN CABLE(SF/UTP(STP)/CATé)-2m ! |_|
PORT 5 [ ]
FROM BSC ETH#1 | RJ45 Connector
FROM E-PLC FROM EBS-510E ;
PORT & PORT 7 PORT 8 | 1413962, Phoenix Contact
|
|
|
|
|
|

PORT 1| (CABLE ID: LE2) PORT G1 | M_PLOIE;#? EROM M_LINK&2
| | PREV. POWER BLOCK OR EMS PORT 1 PORT 2

NGTE.1 GROUND : (CABLE ID: LE1) PORT G2

!_ ......................................... _| I_ ________ _‘ _____________________ J

= G E C ( 6 T X 25 mri) E_G C (6 T X 2 5 mm ) : : ] LAN CABLE(SF/UTP(STP)/CAT6)-2.5m

! | AN[CRBLEISF/GTPISTPY/CATl-25m NOTE.2 CABLE/WIRE COLOR AND SIZE

I G25 (PLC) | I Lan Cable Connector(F-F)

i _626<(B_SC) | I LS-6IC-FJM TEA per M-LINK CIRCUIT WIRE SPEC COLOR No. SIZE (AWG)

| ——— i S I S : _ : _.|[ _ p P312.P382

! G28 (N/S Main) | r————— o E e — —— DC 1015 BLUE H#14

| ms sub) | | |NETWORK SWITCH | | #1 #2 #3 | N N312,N382

i — | M-LINK #1~#3 -

! OTHER E-PANEL GROUND - 1015 GREEN/YELLOW |G25-G28|  #16

| L | .- -~ -___ _ _ .- _

L _
JAN s SCHEMATIC DIAGRAM OF E-PANEL REV.
£\ . LG Enerqgv Solution = (COMMUNICATION CABLE)
/\ = gy = 0
/\ 2

1 7 "l SCALE W,\?gK SHEETS
/N FOR REVIEW 2024.01.15| J.S.LEE | W.J.CHOE | W.J.CHOE| R.YOO LsE : 013

T 3RD ANGLE DWG
REV. DESCRIPTION DATE | DRWN | DSGN | CHKD | APPD LECTRIC DIMENSION| MM PROJECTION No. | EPNLTF_1200A/C
A | | C | D | E | F | G | H




A B C D E F | G H
FIRE ALARM CONTROL PANEL
R (] f
Ol loffnol o]
+) a1 @ o e — — — — — — -« FROM PREVIOUS FACP (CH B)
QE106 e e — — — — — — — »— TO NEXT FACP (CH A)
BATTERY || BATTERY CPIP [
I 12 VDC 12 VDC Son akA | r
(30 AH) (30 AH) |
| | |
| Refer to Next Sheet
|
Refer to Next Sheet | éééé
— o e | TBI0 [ ome ZD To T wle" ol | - |81
LB%{QCOI J8 0000 TB11[®®®®®® TB11{ |
& LI
2 U =)
= - . 14 (@]
DE) . ‘l@;@'immmm
36 3 TB3
&@ +24V AUX CHB NUP CABLE
1§ 2 zz: "
I TB3NAC#2
I Eg +5V AUX Py 3 I
BE LM” 00000 |(J7
2E e
| B o O O O O O |
3
=1y O O O O O )
LIE) NETWORK CARD
2 o O O O O O
o O O O O
B O O O O 0 O
POWER DISTRIBUTION PANEL-> 133 -
S s | ———C ENC NG BN IS
.@ V4 :E
i el OO0 0 O O Ol . i
TB5 _ _ o m
I l:g HS-NCM-SF F I
LE] \Z t aa
TB4 h E
| 292029 . |
NOTE.1 GROUND
—!_ .........................................
GEC (6Tx25mm) EGC (6Tx25mm)
| NOTE.2
61 (FACP) NTERNAL CAELING BY VENDOR 1. POWER—LIMITED AND NON POWER—LIMITED CIRCUIT WIRING MUST REMAIN SEPARATED.
i - L o By s 2. AC POWER WIRING SIZE : 14 AWG.
i 3. BATTERY WIRING SIZE : 12 AWG.
P = 4. GAS SENSOR POWER WIRING SIZE : 14 AWG.
A L SCHEMATIC DIAGRAM OF E-PANEL REV.
A\ : =
3 : @LG Energy Solution | (SEQUENCE CIRCUIT- FACP) ;
A :
[a W
/1\ a — SCALE WI\(I)ORK SHEETS
0 INITIAL RELEASE 2024.08.29W.J CHOE| TH KIM | JW LEE | TS CHO LsE : 0L
REV. DESCRIPTION DATE | DRWN | DSGN | CHKD | APPD LECTRIC DIMENSION| MM ARG P RS | EPNLTF_1200A/C
A | B | C | D | E | F | G | H




A | B | C D E F G | H
*NOTE
FIRE ALARM CONTROL PANEL FIELD . MODULE BOX FIELD 1. THE FIRST ADDRESS ON THE MULTI MODULE (XP10—M, XP6—R) IS SET FROM 01 TO 150
AND THE REMAINING MODULES ARE AUTOMATICALLY ASSIGNED TO THE NEXT HIGHER
| ADDRESSES.
INTERNAL CABLING BY VENDOR
TBL3 TB13-B+/MD01-SLC
T [ > 16 2B MEO oL — — — — —  EXTERNAL CABLING BY OTHERS
a+ QY « = A+ \
stet g | R TB13-B-/MD0I-SLC= PN
P I < TB9-4/TB13-A- . MD01-SLC+/MD02-SLC+
- e MDOT=SLC—/MD02=SLC~
TB10 ("
” R n TB10-24V+/TB9-5 )®
24V NONRESET | _ =§= [ TB10-24V-/TB9-6
24VRESETt=S; — & 18
_ ! || =
TBS «
a- 1S Cas O S «
A+ I —
NAC 1 . TB9-B-/HSD1-1 1(-) ] >
B — con]] P312 7 T0 E-PLC
B+ T § > & TB9-B+/HS01-2 > )8}2.2Km§|<lw E%ESORN/ STROBE o O [ADDRESS. 100 3[ve § »— C50470_| FACP SYSTEM TROUBLE
@ + DT NC. T
TB8 —
L t{oz L_! oS »— P312 7] TOE-PLC
R e Ao »— C504T1_| E—PANEL SMOKE DETECTOR OPERATION
NAC 2 8 . _TB8-B-/HS02-1 1(-) O O el &
o > " TB8-Bs/HS02-2 8}2.2qu§|<1 GAS HORN/STROBE QomRee>
B+ 7| Sf > 0 (75cd) x o Q »— HVAC3 ] TO E-PANEL
187 ® S| § »— HVAC4 _| HVAC SHUTDOWN
- = NC. H
A_
Nac 3| & I iz O oM & »— P312 TO E-PLC
B- IQH 1,00 Ao ]| S »— 050472_| M-LINK#1 SMOKE DETECTOR OPERATION
B+ | S ~ — |hen S
4
— con]] > P312 T TOE-PLC
re o 2|[na § »— C504T3_| M-LINK#2 SMOKE DETECTOR OPERATION
nac 4| 8% IR ) | e
A T2220 ol § > P312 7 TOE-PLC
B+ ADDRESS. 105 ane]] S »— C504T4_| M-LINK#3 SMOKE DETECTOR OPERATION
D NC. T S
FIRE ALARM CONTROL PANEL ADDRESS. 100 —
SMOKE DETECTOR$ L
SD01-2/T89-1 . /2 \ T WMD0Z—SLC+/5001-2
SD01=1/189-2 i O i ¢ MDO02=SLC-/3D01=
® 1 ® )
] @) T8
P2 +
D on o <
O TS
0<
i S KA-4 14 -
= s el = " « 120- 7] FROM E-PLC
0 O z [ADDRESS. 120 g® + et (I] « 120+ _ DOOR INTAKE DAMPER OPEN STATE (M-LINK#1)
z . gﬂa 5 « 121- T FROM E-PLC
81 L 3 ADDRESS. 121 "'E‘ + KA-S 9 <g> « 121+ _| DOOR INTAKE DAMPER OPEN STATE (M-LINK#2)
SSO71 WO2
o] 1375 Ay ' S KA-5 16 A <« 122- 7] FROM E-PLC
ADDRESS. 122 ) - D
0 O gﬂ + d a_f § (Il « 122+ _| DOOR INTAKE DAMPER OPEN STATE (M—LINK#3)
sl = « 123- 7 FROM E-PLC
3 *E H & KA-4 9 é}} « 123+ _| ROOF EXHAUST VENT OPEN STATE (M-LINK#1)
o
| 5 KA-4 16 -
[ADDRESS. 124] tll ! — fr «— 124- FROM E-PLC
Bl O /ADDRESS. 124 gﬂ . a2 (Il « 124+ | ROOF EXHAUST VENT OPEN STATE (M-LINK#2)
. 5 « 125- 7 FROM E-PLC
“’E‘ A KA5 11 <£Q!> « 125+ _| ROOF EXHAUST VENT OPEN STATE (M-LINK#3)
5 KA-415 -
A - « 126- 7 FROM E-PLC
FACP T/B BOX(TB9) gﬂ N i &4 1 (Il . }%‘75 ;| Fﬁg nﬁ\cETNPAEcED STATE (M—LINK#)
+ o 1 = « 127- -
f (@] 1 [@— f—>— swo1-sie) i %130)( 12 NE . KA=5 10 é’} « 127+ | FAN ACTNATED STATE (M~LINKf2)
- _ _sL0(= 5 KA-6 13 -
>— SDO1-SLC(-)  SEE SHEET 70F9 _al T o f 128- | FROM E-PLC .
+ g d 128+ | FAN ACTIVATED STATE (M—LINK#3)
—] — J— <+ FACP-SLC(+)  FROM M-LNK1 8. 1| SHE >
- M-LINK T/B BOX 5/6 .
— ¥— «— FACP-SLC(-)  SEE SHEET 70F9
+
‘ @ — — »— GAS SENSOR POWER(+) ~ TO M-LINK#1
- sE @] 6 |[@F|— —»— GASSENSORPOWER(-)  TO M-LINK1
2 — — »— CASSENSOR POWER(+) ~ TO M-LINK#2 CABLE SCHEDULE
> “ — — »— GASSENSOR POWER(-) O M-LINK#2 SYMBOL CIRCUIT CABLE SIZE CABLE TYPE CIRCUIT STYLE
+
“ — — »— GAS SENSOR POWER(+)  TO M-LINK#3 ® |communicanioN Loop 18 AWG FPL, UN—SHIELD TWISTED PAR, 1Pr CLASS "B"
= — — »— GAS SENSOR POWER(-)  TO M—LINK#3 DC 24VDC 14 AWG FPL, SHIELD TWISTED PARR, 1Pr CLASS "8"
© IDC 18 AWG FPL, SHIELD TWISTED PAIR, 1Pr CLASS "B”
A\ REV.
/\ " SCHEMATIC DIAGRAM OF E-PANEL
3 LGE Solut = (SEQUENCE CIRCUIT-FACP)
[a e b
: nergy Solution |=
2 =
a
/N 5 WORK
a — SCALE NG SHEETS
/N INITIAL RELEASE 2024.08.29W.J CHOE | TH KIM | Jw LEE | TS CHO LSE - T
3RD ANGLE DWG
REV. DESCRIPTION DATE | DRWN | DSGN | CHKD | APPD LECTRIC DIMENSION| MM PRGJECTION no. | EPNLTF_1200A/C
A | B | C | D | E | F | G | H




A B C D F | G
TB.1 (600V 15A,9P) TB.4 (600V 15A,14P) TB.7 (1000V 41A,12P - PHOENIX CONTACT, PT-6)
INS. ous. INS. ous. INS. 0us.
NO.\eING. NO. DESIGNATION WIRING. No. [CONNECTION NO.| LiRING. No. DESIGNATION WIRING. No. [CONNECTION NO.| LiRING. No. DESIGNATION WIRING No. |CONNECTION
1] 1 AU-31 M-LINK#1 CHILLER 1| 150123 DS AUX "a" 1| 1AU-10 AC208V PHASE A 1 AU-11 °
2| 2 BU-31 M-LINK#1 CHILLER 2| 2 C5013 DS AUX "a" 2 2 AU-13 ¢
3| 3 U-31 M-LINK#1 CHILLER 3 | 3 C50%ak DS AUX "a" 3 3 AU-14 ¢
L | & AU-L1 M-LINK#2 CHILLER 4 | & €504 DS AUX "a" 4 4 AU-16 é
5| 5 BU-41 M-LINK#2 CHILLER 5 | 5 C501b3 DS AUX “b" 5| 5BU-10 AC208V PHASE B 5 BU-11 °
6| 6 CU-41 M-LINK#2 CHILLER 6 | 6 €505 DS AUX "b" 6 6 BU-12 ¢
7| 7 AU-51 M-LINK#3 CHILLER 7| 7 C501b4 DS AUX “b" 7 7 BU-14 ¢
8 | 8 BU-51 M-LINK#3 CHILLER 8 | 8 C501n6 DS AUX "b" 8 8 BU-15 °
9| 9 CU-51 M-LINK#3 CHILLER 9| 9P312 PLC POWER 9 P312 9| 9 CuU-10 AC208V PHASE C 9 CU-12 °
10| 10 N312 PLC POWER 10 N312 10 10 CU-13 ¢
TB.2 (600V 15A,14P) 1| 1P312 N/S EDS-510E 1 P312 1 1 CU-15 )
NS oS, 12| 12 N312 N/S EDS-510E 12 N312 12 | 12 NU-10 AC120V PHASE N 12 NU-16 °
NO.| IRING NO. DESIGNATION WIRING NO. |CONNECTION 13| 13 P312 N/S EDR-8010 13 P312
11 1pP312 E-PANEL PLC, N/S, DS 4] 14 N312 N/S EDR-8010 14 N312 TB.8 (1000V 41A,16P - PHOENIX CONTACT, PT-6)
E-PANEL PLC, N/S, DS
; 322332 M-LINK#1 COMb"I. DE;/ICES TB.5 (600V 15A 4P) No- WlRmé' NO. DESIGNATION WlR?#GS'NO- CONNECTION
4| & N322 M-LINK#1 COMM. DEVICES INS. ous. 1| 1P301 BC24V PHASE P 1 P3N °
5| 5P332 M-LINK#2 COMM. DEVICES N0l Wi No. DESIGNATION WiRiNG No.|“ONNECTION 2 2 P321 ¢
6| 6 N332 M-LINK#2 COMM. DEVICES 1] 1P31201 EXTERNAL E-STOP 3 3 P331 s
7] 7P342 M-LINK#3 COMM. DEVICES 2| 2P312 EXTERNAL E-STOP A 4 P341 ¢
8| 8N3u2 M-LINK#3 COMM. DEVICES 3 | 3 (504B8 DIESEL GENERATOR OPERATION 5| 5 N301 BC24V PHASE N 5 N311 °
9| 9P352 M-LINK#1 BPU L| 4P312 DIESEL GENERATOR OPERATIGN 6 6 N321 ¢
10| 10 N352 M-LINK#1 BPU 7 7 N331 ¢
1| 11 P362 M-LINK#2 BPU TB.6 (1000V 57A,21P - PHOENIX CONTACT, PT-10) 8 8 N341 ®
12| 12 N362 M-LINK#2 BPU NS, ous, 9| 9P302 DC24V PHASE P 9 P351 °
13| 13 P372 M-LINK#3 BPU NO. WIRING NO. DESIGNATION WIRING NO. CONNECTION 10 10 P361 ]
14| 14 N372 M-LINK#3 BPU T 1 A0z ACLB0V PHASE A TAUS . 1 11 P37 ®
7 T AUL s 12 12 P381 ®
TB3 600V 15A.6P) 3 3 AUS s 12 13 N302 BC24V PHASE N 113, :gz ::
INS ous : L AU ? 15 15 N371 ¢
NO.| LiriNG. No. DESIGNATION WIRING No. |CONNECTION 5 5 AU-T ¢ = T 1
6 6 AU-8 ®
1] 1 AU-111 M-LINK #1 HVAC & LIGHT ; TAUS py
2 | 2.BU-1m1 M-LINK #1 HVAC & LIGHT s T 9802 CL30V PHASE B 8 BU3 o TB.8-1 (1000V 57A,6P - PHOENIX CONTACT, PT-10)
3| 3 BU-121 M-LINK #2 HVAC & LIGHT 5 S BUL py ", "
4| & cu-121 M-LINK #2 HVAC & LIGHT ™ U BUS py NO.| LIRING. NO. DESIGNATION WIRING. No. [CONNECTION
> | 5 AU-131 M-LINK #3 HVAC & LIGHT 11 11 BU-6 ® 1] 1P303 BC24V PHASE P 1 P391 ®
6| 6 CU-131 M-LINK #3 HVAC & LIGHT - 2 BT py > P01 Py
13 13 BU-8 ® 3 3 P41 ®
16 14 BU-9 ® 4| & N303 DC24V PHASE N 4 N391 °
15| 17 CU-2 ACL80V PHASE 15 CU-3 ° 5 5 N.01 ®
16 16 CU-4 ® 6 6 N4&11 ®
17 17 CU-5 ¢
18 18 CU-6 ®
19 19 CU-T s
20 20 CU-8 ®
21 21 CU-9 ®
A\ i L SCHEMATIC DIAGRAM OF E-PANEL REV.
£\ o @ LG Energy Solution [E (TERMINAL BLOCK LIST) .
/2 =
&
AN A =~ SCALE WORK SHEETS
/N FOR REVIEW 2024.0115) JSLEE | W.JCHOE|W.JCHOE| RYQO Ls - 0TE
REV. DESCRIPTION DATE | DRWN | DSGN | CHKD | APPD E’—ECTR’C DIMENSION| MM ARD AN DO | EPNLTF_1200A/C
A | B | C D | E F | G |




A | B C | D E F
TB.9 (600V 15A,10P) COM. TB (600V 15A, 20P)
INS. ous. INS. ous.
NO. WIRING  NO. BESIGNATION WIRING NO. CGNNECTION NO. WIRING NO. BESIGNATION WIRING NO. CGNNECTION
1 SB01-SLC(+) 1 P312 DC SPD (12), AC SPD (12) P312 ®
2 SD01-SLC(-) 2 P312 BS MOTOR CHARGE, DS AUX (11) P312 ®
3 FACP-SLC(+) 3 P312 BS AUX (13,24) P312 ®
A FACP-SLC(-) L P312 KA1 (5), FP.1 (3.2) P312 ®
5 GAS SENSOR POW 1+ 5 P312 FP.2 (3.2), FP.5 (3.2) P312 ®
6 GAS SENSOR POW 1- 6 P312 FP.6(3.2), FP.9 (3.2) P312 ®
7 GAS SENSOR POW 2+ 1 P312 FP.11 (3.2), FP.4 (3.2) P312 ®
8 GAS SENSOR POW 2- 8 P312 FP.8 (3.2), FP.13 (3.2) P312 ®
9 GAS SENSOR POW 3+ 9 P312 FUSE FF.2a, FACP P312 ®
10 GAS SENSOR POW 3- 10 P312 FACP x 2 P312 ®
1" P312 FACP x 2 P312 ®
TB.10 (600V 35A,6P) 12| P312 SPARE P312 ¢
INS ous 13 P312 SPARE P312 ®
NO.{ LiNG. MO, DESIGNATION WIRING No. |CONNECTION wl P31 SPARE P312 s
M_LINKET INTAKE DAMPER (w/ FAN), 15 N312 DS MOTOR CHARGE, BS CLOSE COIL N312 ®
1| 1R3%2 N 6| N312 DS OPEN COIL, H3 L2 N312 )
- "] ,
2 2 N392 VENT, RELAY 1 N312 PLC BI (COM), XTB (A10) N312 ®
3 3 PLO? M-LINK#2 INTAKE DAMPER (w/ FAN]), 18 N312 SPARE N312 ®
VENT, RELAY 19| N312 SPARE N312 [y
L] 4 Nwo2 M-LINK#2 INTAKE DAMPER (w/ FAN), 20 N312 SPARE N312 py
VENT, RELAY
M-LINK#3 INTAKE DAMPER (w/ FAN),
| 5 Pai VENT, RELAY _ )
M-LINK#3 INTAKE BAMPER (w/ FAN),
6] 6 Nwz VENT, RELAY
TB.11 (600V 60A,3P)
INS. ous.
NO. WIRING  NO. BESIGNATION WIRING NO. CGNNECTION
1 1 AU-1 UTILITY POWER
2 2 BU-1 UTILITY POWER
3 3 U1 UTILITY POWER
ﬁ i s SCHEMATIC DIAGRAM OF E-PANEL REV.
: G :
: @ LGEnergySolution |5 (TERMINAL BLOCK LIST) .
ﬁ E
[a
: ? 1l SCALE WORK SHEETS
N FOR REVIEW 2024.0115| JSLEE |W.J.CHOE|wJCHOE| RYOO LSE - 017
T 3RD ANGLE DWG
REV. DESCRIPTION DATE | DRWN | DSGN | CHKD | APPD LECTRIC DIMENSION| MM PROJECTION No. | EPNLTF 1200A/C
A | B | C | D | E | F | |




JF2 DC LINK 5.1 (0.25CP) ELECTRICAL DRAWING
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& JF2 AC LINK 5.1 (0.25CP) ELECTRICAL DRAWING
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NO. - A3 01 05
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JF2 DC LINK 5.1 (0.25CP) E-PANEL SINGLE LINE DIAGRAM REVISION HISTORY
| versioN [ oAt [~~~ COMMeNnts [ AUTHOR ]
v1.0 2025.03.10 |- INITIAL RELEASE TH KIM
- ADD UPS Battery CP & MCB
v2.0 2025.04.16 - DIVIDE EWCS POWER & FIRE DEVICE CONTROL POWER SW JEON
- ADD INTAKE FAN POWER (UPS#3)
v3.0 2025.04.17 |- TERMINOLOGY UPDATE (FAN & LOUVER -> INTAKE DAMPER (W/ FAN) SW JEON
/N § A
4 ]
& o JF2 DC LINK5.1 (0.25CP)
A INITIAL RELEASE 2025.03.10 TH KIM JW LEE TS CHO E-PANEL SINGLE LINE DIAGRAM REVISION HISTORY
REV DESCRIPTION DATE DRWN CHKD APPD W S = =

SHEETS]




JF2 DC LINK E-PANEL ELECTRICAL DIAGRAM
(EPNLTF_1200B)

Ao %

V3.5 (2025.04.23)

/N . REV.
O\ : @ LGEnergySolution | SHEET COVER
A : o
4\ % — SCALE WORK SHEETS
0 INITIAL RELEASE 2024.08.29 W.J.CHOE | TH KIM | Jw LEE | TS CHO Ls : 000
REV. DESCRIPTION DATE | DRWN | DSGN | CHKD | APPD E’—ECTR’C DIMENSION| MM ARD ANOLS DO | EPNLTF 12008
A | B | C | D | E | F | G |




2XFUSE
DC1500V, 1800A, 250kA
W/FUSE INBICATOR

FROM : PCS DC LINE

DC1500V, 1200A

<= UP TO 700kcmil

DS

d (o]
E-STOP (]_A\__’TR”:) @__\\ DC1500V,1600AF

SPD
1500V, 20kA
SCCR: 100kA

e

ICW:100KA/1S(150KA/0.05S)

v y Y v 4 Y
“4—350kemil <—350kemil <35 0kenil <4—350kenil <35 0kemil <4—350kcmil
T0 : BPU#1 T0 : BPU#2 TO : BPU#3 TO : BPU#L TO : BPU#5 TO : BPU#6
M-Linki##1 M-Linkd#2 M-Link#3
ﬁ w SINGLE LINE DIAGRAM OF JF2 E-PANEL REV.
3 : =
: @ LGEnergySolution | (DC MAIN CIRCUIT) ;
A :
a
A ? > SCALE WORK SHEETS
/N INITIAL RELEASE 2024.08.29W.J CHOE| TH KIM | JW LEE | TS CHO LSE : 001
3RD ANGLE DWG
REV. DESCRIPTION DATE | DRWN | DSGN | CHKD | APPD LECTRIC DIMENSION| MM PROJECTION No. | EPNLTF 12008
| B | C | D | E | F | G | H




A B C D E F G
FROM: PCS DC LINE (DC1500V 1200A)
| |
A< Jp TO 700kcmil
. Ny ¥ _
N P
NOTE.3 FF.1
DS & BUSBAR CONFIGURATION rusE
FOBT_YFEEC ............... ADLER, XHEMBOFLZ
I_ _| DC1500V 1800A 250kA
| v Vv | EF.2
| 1N | SUSSMANN 1700069
BUSBAR
8Tx80mm
— — QK1
DS
_ UDA—16E4—88§—0
| ML D4LD4HX000U0B1
: @__\‘A‘A‘AU @_mu DC1500V, 1600AF, ICW:100KA/1S(150KA/50MS)
0P:DC24~30V
(E-STGP PB ON — DS TRIP)
|| || E e
P2 | DC+ 50482 |
)L > PLC DI
v v N2 (= Ltz P312 = :|(SHEET#010—C2)
. _| oC- L)1
' FA
SPD
= RAYCAP, ProTec T1-1500PV-3+0-S-R,
1500V, 20kA(NOMINAL DISCHARGE CURRENT)
SCCR: 100kA
BUSBAR FA1
8Tx80mm TYPE|T1{T2 REF
DC+ D3
DC- D3
Gl D3
No | [1a] #o11-C2
NC 12| #0M-C2
—NEEE'1 gggﬂ“%me FLECTRODE CONDUCTOR NOTE.2
EGC : EQUIPMENT GROUNDING CONDUCTOR 1} MAIN CIRCUIT BUSBAR : BTx80mm
i_ e ras et (eras —: — e — g —— — T Z)CSSNEE:FH?_'NBEEJUSSBATS CQ|T3)|(_§5;I1n21X3TX5omm
x25mm Xx25mm | . . . . . . :
| o | — 350kcmil — 350kcmil — 350kcmil — 350kcmil — 350kcmil — 350kcmil 3) CABLES WITHOUT COLOR MARKING SHALL BE BLACK.
i DS GROUND | T0 : BPU#1 T0 : BPU#2 TO : BPU#3 TO : BPU#4 TO : BPU#5 TO : BPU#6 L) CABLE/WIRE COLOR
| BUS(6TX25) i | | | | |
1 i CIRCUIT WIRE WIRE COLOR No. SIZE(AWG)
| 61 <PD i M-Link#1 M-Link#2 M-Link#3 - —
i i DC N 3817 BLACK N2 #6
! ! GROUND G 1283 GREEN/YELLOW G1 #6
| L] L | SIGNAL Z 1015 BLUE (504 .P312 #16
L _i
ﬁ w THREE LINE DIAGRAM OF JF2 E-PANEL REV.
3 N 2
: @ LGEnergySolution | (DC MAIN CIRCUIT) )
ﬁ E
[a N
L a — SCALE WI\(I)ORK SHEETS
A)\ INITIAL RELEASE 0024.08.29W.J CHOE| TH KIM | JW LEE | TS CHO LSE : 002
T 3RD ANGLE DWG
REV. DESCRIPTION DATE | DRWN | DSGN | CHKD | APPD LECTRIC DIMENSION| MM PROJECTION No. | EPNLTF 12008
A | B | C | D | E | F | G | H




B C | D E F G
Mcc?} > M-LINK#1
MCBAT 1 CHILLER (4.6KW)
35kA - 553A@L480Vac
"—MCC—Bk—-’ M-LINK#2
MBI r CHILLER (4.6KW)
35kA - 553A@L480Vac
»——x\—r M-LINK#3
Fggywugéilggvpgov:él? HOOAR T5AT CHILLER (L 6KW)
n 35kA - 553A@L480Vac
| S SMPS ZAM—Redudancy UPS 2400 S EPANEL
moCoC/P#315AT l E’IBCEFZF;SAT ggAZFP EAT PLC, N/S(EDS-2008), DS (9.61W)
35kA P 1P 10k A 2 5kA - 0.01A@480Vac, 0.LA@24Vdc
MCCB,3P PG 240 947 30AT N M-LINK#
250AF 175AT INTERLOCK %l(:))AF EAT COMM. DEVICES (7.15W)
35kA BATT (0 o - 0.01A@L80Vac, 0.30A@24Vdc
.——?\—> M-LINK#2
P,2P COMM. DEVICES (7.15W)
A §°AF AT - 0.01A@L80Vac, 0.30A@24Vdc
FILTER MCB.2P L N MALINK#3
EMC Filter 10kA cP,2P COMM. DEVICES (7.15W)
ACLBOV, 60A JUF SAT - 0.01A@480Vac, 0.30A@24Vdc
"——X\ SMPS ZAO\'V{ Redudancy UPS ZAOW——X\ \—-b M-LINK#1
JLMCCB qlloCoC/P'31P5AT l ElBCAB\FZqSAT ZlBAB\I':ZI;AT BPU (62W)
\ 100AF 100AT 35KA R (7 T A - 0.07A@480Vac, 2.58A@24Vdc
e MPS 240 2% 2R x> M-LINK#2
i INTERLOCK MCBFZ BPU (62W)
BATT.AH BOAL SAT ~ 0.07A@L80Vac, 2.58A@24Vdc
L, MLINK#3
o MeB 2P BPU (62W)
2C0V 20KA o Toin - 0.07TA@480Vac, 2.58A@24Vdc
SCCR: 200kA MCB2P
= DISTRIBUTIGN 10kA
BLOCK
1
SO SMPS %M—Redudancy i +—{UPS 960W N S M-LINK#
mOCOCEF3$5AT | | l 63CEF2P50AT %l(:))AZF S0AT FAN, LOUVER, VENT, RELAY (582.15W)
- 0.7A@480Vac, 24.26A@24Vdc
35kA : : B, 10k A 2.5kA @ ©
63AF 63AT ‘ . > M-
SMPS %M—Redudancy ! || 10kA oo on M-LINK#2
Ll [ INTERLOCK ] 2P FAN, LOUVER, VENT, RELAY (582.15W)
BATT (408t EOAF 30AT - 0.7A@480Vac, 24.26A@24Vdc
v S M-LINK#3
10: NEXT SHEET BATT.(40AHI gIgAZFP 20AT FAN, LOUVER, VENT, RELAY (582.15W)
: - 0.7A@480Vac, 24.26A@24Vdc
3P3W ACLBOV 60HZ MCB%;P\ 2.5kA
63AF SOAT
10kA
ﬁ " THREE LINE DIAGRAM OF JF2 E-PANEL REV.
3 ' =
: @ LGEnergySolution | (AT AUX CIRCUIT) )
ﬁ E
a
! = —o SCALE WORK SHEETS
/\ INITIAL RELEASE 2024.08.29W.J CHOE| TH KIM | JW LEE | TS CHO LSE : 503
3RD ANGLE DWG
REV. DESCRIPTION DATE | DRWN | DSGN | CHKD | APPD LECTRIC DIMENSION| MM PROJECTION No. | EPNLTF 12008

| B

F ! G !




FROM: PREV. SHEET
3P3W ACLBOV 60HZ
MCCB,3P
100AF 15AT
35k
R
A 3PLW, Dyn
T 480V/208-120V
10KV A
MCB;P\ > M-LINK#1
ESAE ISAT HVAC, LIGHT (1405W)
10kA - 6.75A@208Vac
MCB;} > M-LINK#2
ESREC AT HVAC, LIGHT (1405W)
10kA - 6. 15A@208Vac
MCB:} > M-LINK#3
S RE e AT HVAC, LIGHT (1405W)
10kA - 6.75A@208Vac
MCB} > E-PANEL
S REEAT HVAC, LIGHT (1405W)
10kA - 6.75A@208Vac
MCB;P\ > E-PANEL
: FACP
Sien AT - 2.88A@208Vac
MCB;P\ > E-PANEL
2D oAT RECEPTACLE
10kA - @120Vac
ﬁ ) L THREE LINE DIAGRAM OF JF2 E-PANEL REV.
3 -
: @LG Energy Solution £ (AC AUX CIRCUIT) .
A :
a
A ? = SCALE WORK SHEETS
/N INITIAL RELEASE 2024.08.29W.J CHOE| TH KIM | JW LEE | TS CHO Ls . i
E 3RD ANGLE DWG
REV. DESCRIPTION DATE | DRWN | DSGN | CHKD | APPD LECTRIC DIMENSION| MM PROJECTION No. | EPNLTF 12008
! B | C | D | 3 | F | | A




A B C D E F | G H

NOTE.4 FULL LOAD CURRENT

FROM: UTILITY POWER LOAD PHASE|VOLTAGE I:gllle_iRLE(I)\IAID A B C
3PIW ACHBOV 60Hz (TB.6 1000V 57A) g Atk 3p g TOTAL 3P 480V 78.96
—_ < A 115.3. 3 (TB1: AC600V 15A) .
Vv r== 3 WpgpTusaw g T 1 M-LINK#1 CHILLER 3P | 480V 553 553 | 553 | 5.53
(Bt Tt 271 I | Au-3 ~ AUt BB | Lkt 2 M-LINK#2 CHILLER 3P | 480V 5.53 553 | 553 | 5.53
AT Aoy e I | oy % Bu-31 & (ret-2) || CHILLER (4.6KW) 3 M_LINK#3 CHILLER 3P | 480V 553 | 553 | 553 | 553
1 1 | A2 et fme1-3) | - 553A@L80Vac 4 #1 SMPS INPUT 3P | 480V 0.04 0.04 | 0.04 | 0.04
SEE | | . |- 5 #2 SMPS INPUT 3P| 480V 0.21 021 [ 021 [ 0.21
oaws | L2 B § | 6 #3 SMPS INPUT 3P | 480V 240 | 2.10 [ 240 | 2.10
| | 2 = | — 7 TR LINE TOTAL LGAD 3P L8OV 10.46 8.78 110.02 [ 7.10
NN QEA1 | | AU -x AU-L1 ¢(TB1-A) M-LINK#2 SUM 2772 (28.96 | 26.04
L Nal N2 PJ'IC'EEZ!'SBOF.’N.FTU.WS.B.UL | | Bu-4 ™ BU-41 4 (TB1-5) | CHILLER (4.6KW)
175A, 35kA | jLu-b —~ CU-41 & (TB1-6) | - 553A@480Vac
| | QES | -
) o | | g MCCB,3P g |
S0 F Ggsw
AU-11 5 R2 AU-2 I I AU-5 o AU-51 ¢- (TB1-7) MLINKH3
BU-1 S1 FLTER s3—A2Y%-2 | L BU-51 4 (TB1-8) | CHILLER (4.6KW)
CU-1 T T2 CU-2 I i CU-5 — CU-51 JP(TB1—9) - 553A@480Vac
::I ;I ;:I - P211
555 S o 1R | T e ] 0
6AWG SHEAD- 480, 0060-162 QE.101 kon | CONNECTOR " a7gRy (A)] UPS-BAT/PB/24DC/40AH
ACLBOV,60A | | & . INPUT: DC24V, 1ZA
ahakak Ui e : : aes RN
M \ S MCCB, 3P S ) ) = ) o ) [
%JOI;)EQO%EII.‘TUJOO.B.UL | | E WTETQUNFTU5 30 E I 2 2 S g ES(TB'S IOlﬂ)V_llﬂA) E S (82 Aceoov 15A)
sl sl s ) | | Au-6 N AU-61 e 3 LT 3 3 3 3
EEE | | Bu-6 3 BU-61 : Vstps :121 R ::g: ) UPSJZM:W s :igi _—Kt :;:: i i ::: ﬁt ::i ezt E;’T.QNII:\IL/S(EDS—ZOOS) DS (9.61W)
6AWG | a— —~ we § |, MW = " INOTE3) *2 QE.A0 Tt Q31 P TB2-2) |, 01A@480Vac, 0.4A@24Vdc
| | e = FP4 TR L]l CPeoem-sa |
| | BHOEN, 1159042 g PHOERIX 2907066 15A, 10kA | | 5A, 25kA |
T 1z13 | FA2 TR0 PE/SAC/2DC/10 = QUINTA- UPS/ZADC/ZADEMO | | | S_ S
SPD | | OUTPUT: DCZEV. 10 g OUTRUT, DOV 3ov 10A [ INTERLOCK | | iz id |
RAYCAP, | | : s g — iz 3a
62 750-3+0+US- ° = P32 > P322 2 (1823) | M-LINK#1
T | 1 ) &g | T e ™ | i evces
= SCCR: 200kA | | e = | I QE.32 7 -0.01A@480Vac, 0.30A@24Vdc
TN o b e (P.2P
4 I | T 5 | | LCH32FM-5A |
AN FA? | | L 2o o 22 ﬂE e | | o A 25KAT |
TYPE[T1[T2] __ REF | I B2 o REDUNDANCY MaDULE A 3z iz |
| | PHOENIX, 1159042 PHOENIX, 2307719 | | |
g DC+ D3 TRI03 P/ SAL/24DC/10 QUINT 4-DIODE/12-24VDC/2X20/1X40 pan | P332 % (TB2-5) | M-LINK#2
o2 DC- D3 | | INPUT: AC400-500V DGz 2y | | naan N332 %(TBZ 6 | COMM. DEVICES (7.15W)
m| 3R = 53 | | OUTPUT: DCZ4V, 10A i 1 : : ?533 1 _0.01A@480Vac, 0.30A@24Vdc
NO 1| #011-C3 | | LCP32EM-5A |
o [N M #on-c3 Lj—|—- : : g g :
(SHEET#010-B3) yruy 2 =3
223 ! |_paa ﬁt P34z (tB2-7) | M-LINK#3
(I LT e ) N3L2 (1826 | COMM. DEVICES (7.15W)
L] QE.34 -0.01A@480Vac, 0.30A@24Vde
TO: NEXT SHEET cFop
NOTE.1 GRGUND 3P3W AC480V 60HZ |§cAP322|;L4;5A
GEC : GROUNDING ELECTRODE CONDUCTOR n e
EGC : EQUIPMENT GROUNDING CONDUCTOR
[ L S 3
| GEC (6Tx25mm) EGC (6Tx25mm) |
| - |
| |
i | NOTE 3 NOTE.2 GROUND CABLE/WIRE
: — G3(SMPS) : 1. UPS BACK-UP TIME : 26HGURS CIRCUIT [WIRE SPEC COLOR No. SIZE (AWG)
G2 SPD——— ! - STANDBY POWER OF DS IS OW, 5W IS ONLY REQGUIRED WHEN IT OPERATES (LESS THAN 1SECOND) 1283 G2 #6
——=— G4(SMPS) | ' GROUND GREEN/YELLGW
! ( ) | - 26HOURS 51.83W BACK-UP (INCLUDE UPS MODULE POWER CONSUMPTION 4.8W) 1015 G3.4 #14
! | BATTERY 1015 BLUE P21IN211,K211,N212 #12
3 L L B « CABLES WITHOUT COLOR MARKING SHALL BE BLACK.
A Lo THREE LINE DIAGRAM OF JF2 E-PANEL REV.
/A : =
3
2 : @ LGEnergySolution | (AT AUX CIRCUIT) 0
; :
/N INITIAL RELEASE 2024.08.29W.J CHOE| TH KIM | JW LEE | TS CHO LSE NO. 005
, 3RD ANGLE DWG
REV. DESCRIPTION DATE | DRWN | DSGN | CHKD | APPD LECTRIC DIMENSION| MM PROJECTION no. | EPNLTF 12008

A | B | C | D | E | F | G | H




FROM: PREV. SHEET

3P3W ACL80V 60HZ PELLT —; BATTERY (B) | ER2!
¥ es QE102 :ZI - COnECTOR II:E!MI'TWI EQégIBIIIE(IY'/I:ngIHIZIIIDC/'IAH
283 P : INPUT: BC24V, 2.9A
QE7 30A, 25KA \
11 g MCCB, 3P g ) [C) b o o It o
(TB.6 1000V S7A) | | 3 WY FIGNFTU53UL 3 = Eg Eg g Eg EgITB-S IOIE)V_(MAI Eg Eg (TB2: AC600V 15A)
| } 23':” 3 23':”11 0 ﬁSMPS 103 —— e P Jt P302 | | past % P352 45”52_9)_ M-LINK4#1
I === X - 12 N103 8 | N0 UPS 200w | “Npou N302 . | _N351 N352 BPU (62W)
| {1 ~ wn y |, B 7 = " (NOTE4) * Ge2 T e B0 |0 07@L80Vac, 258A@2LVdc
| | as 210w = R oW BK65HU-15A BK65HU-5A |
| | PHOENIX, 1159042 8 PHOENIX, 2907066 15A, 10kA I I o SAORAT |
.| g | g o
NOTE.3 DISTRIBUTION BLOCK : : QUTPUT: DC24V, 10A g QUTPUT: DCIBV-30V, 10A I | o 2 t o SC s
. 2| g Il H —~ @ (te2-m) | M-
———————————— | | il i3 = | . N6t N362 BPU (62w)
I_ = —I I I EE P || 8 Jlk : i 36 T MB2121| 0. 07@80Vac, 258A@24Vdc
ETF | ] T mra : |, e
a &/ —-= . |
| 882 I I I o — MCB.2P o o
| EEB | | | RS 0w REDUNDANCY MODULE e : : 33 iz I
| £§§8§8 I I I B I /10 QUINT4-DIBDE/12-24VDC/2X20/1X40 | e p312 @ (1e2-13) | M-LINKH3
] ]| | | | INPUT: ACL00-500V INPUT: DC12-24V T N3T2 BPU (62W)
. QUTPUT: DC24V, 10A OUTPUT: 1x40A | —1 E37 P TB2-U) | ) 17a@L80Vac, 258A@2LVde
I DISTRIBUTION BLOCK I I I MCB,2P
| PHOENIX, 1082479 | | | L BK63HU-5A !
| PTFIX 6X10/S-NS35A GY | | | 5A, 10kA
| I I T MAXiMUM TOTAL CURRENT: 90A | | |
LS NOTE.4
Iy | I I 1. UPS MODULE POWER CONSUMPTION : 8W
| % % £ | | | 2. UPS BACK-UP TIME : 20MINUTES
| §§¢8 I I I
P231
I 5 I : : N2z | BATTERY —; BATTERY (B EZ\(IE&&Y LOA
. | ] ot |, R [ mwrreR ] Qe ey o
| EEe I I I P231 . FP.132
| 2ss I | | sz || BTTERY [ PATTERY (8] patrcay soms
888 CONNECTOR - ;
¥ 5T I I I QE.103 K231 T BATTERY ()] UPS-BAT/PB/2LDC/40AH
| L] | MCB,1P INPUT: DC24V, 12A
r—r—¥9 p2 I I BK63HU—63A
| R9) Bamraupge 1 ¢ s .
K g = o o ua = © © _ -
I DO Q)| PIFX eXiors-Ns3sA 6Y I | | 3 HJE;I'E(%%u{TUJS.B.UL 3 —I iz g NOTE3 iz |5 g ESITB.S 11000V 57Az_ $_ (78t0: Acsoov 354)
I 71T MAXIMUM TOTAL CURRENT: 90 I | | Au-s N vt | —_pis = o ews Y P i " sz . sz ;_ _i , =2 , S M-LINK1
I m I @ I I I BU-8 o BU-81 12 SMPS 23 !gg &= 9 :ggg ! | N207 21 P2 ﬁ\:t P303 P391 ﬁ:\tlt P392 ¢(TB10-1I INTAKE DAMPER (w/ FAN),
: =z 8 : I | cu-s wan Y |, %W Emes N3 B Nes N 1T (1 2 ) A28 2 A : : P @ (1810-2) | VENT, RELAY (562.15W)
582 : g 33 ; - -0.TA@480Vac, 24.26A@24Vdc
| S22 | | | Chis 60w 1 ! R 3 seow BK63HU-50A RN [CFI2EM-30A !
| 588 | I I PHOENIX, 1159045 REDUNDANCY Mopute | | | PHOENIX, 2907077 S0R. 10kA 1Rl o OAZ3kAT I
i I ! NPUT-ACLOD-S0IV - GUNT4<DIOBE/D- zz.vrIc e GUEYbUzO | e = |
L - | | OUTPUTDCZ4V, 4OA INPUT: DC12-24V 1 QUTPUT:DC18V-30V, 40A ! ee £ ;
| | g OUTPUT G0N g | g | b puot PL02 & (5103 M-LINK:#2
=]l iz iz iz | LT e ﬁt v :| INTAKE DAMPER (w/ FAN),
) _ ) | ~ (TB10-4) | VENT, RELAY (582.15W)
I I T s AN A I : :i:: - N EEP‘Z*F‘,’ T -0.TA@480Vac, 24.26A@24Vde
NGTE.1 GROUND 12 Wi S . — | | LCP32FM-30A
GEC : GROUNDING ELECTRODE CONDUCTOR - o g L I_JI aeee e M e I
(£GC : EQUIPMENT GROUNDING CONDUCTOR o @ o Bk seow = S0A. T0KA IR 2
: : 223 RI03p IAC/24DC/40 PHOEN Z90T18 I | Putt 3’[{ PLlz (1B10-51 | NTAKE
! GEC (6Tx25mm) EGC (6Tx25mm) ! L INPUT: ACLD0-500V QUINTL-DIODE/12-24VDC/2X20/1X40 | | Nutt Nu12 ; (T810-6) I\IIETIIITKER[E]III\II’E(I;BIZIIIs\;IINI'
% slEE : 10 NEXT SHEET o OUTRUT. oA I e | ~0.TA@480Vac, 24 26A@24Vdc
LCP32FM-30A
: : 30A, 2.5kA
—=— G5(SMPS '
| ISMPS) 1 NaTES NOTE.2 GROUND CABLE/WIRE
! G8ISMPS) | ™_"24HOURS 7.84W (INCLUDE UPS MODULE POWER CONSUMPTION 4.8W) BACK-UP
! ————G7(sMPS) | - IMINUTE 609.18W (INCLUDE UPS MODULE POWER CONSUMPTION 25W) BACK-UP (WHEN SMOKE OR GAS ALARM GCCURS) CIRCUIT_|WIRE_SPEC COLOR B SIZE {AWG)
! ————Ge(sPS) | - IMINUTE 739.18W (INCLUDE UPS MODULE POWER CONSUMPTION 25W) BACK-UP (1 MIN AFTER SMOKE OR GAS ALARM OCCURs) ~ |GROUNDL 10 | OREENYELLOW | _o.b0d 3]‘2*
I I - IMINUTE 869.18W (INCLUDE UPS MODULE POWER CONSUMPTION 25W) BACK-UP (2 MIN AFTER SMOKE OR GAS ALARM GOCCURS) BATTERY 1015 BLUE P2'3'I N2,32 Ké31 12
%— L L _: - 2HOURS 415W (INCLUDE UPS MODULE PGWER CONSUMPTION 25W) BACK-UP 1283 ,N23'I, #8
ﬁ s THREE LINE DIAGRAM OF JF2 E-PANEL REV.
3 ' =
2 : @ LGEnergySolution | (AC AUX CIRCUIT) )
2 4
a
a
A ? SCALE WORK SHEETS
A)\ INITIAL RELEASE 2024.08.29W.J CHOE[ TH KIM | JW LEE | TS CHO :
ELECTRIC 3RD ANGLE | DWG 2
REV. BESCRIPTION DATE | DRWN | DSGN | CHKD | APPD DIMENSION| MM PROJECTION No. | EPNLTF 1200B

A | B | C | D | E | F | G | H




A B C D | F | G H
NOTE.3 FULL LOAD CURRENT
FROM: PREV. SHEET FULL LOAD
ey LOAD PHASE|VOLTAGE| "cieoent | A | B | C | REMARK
TOTAL 3P 208V 2313
1 M-LINK#1 HVAC & LIGHT 1P 208V 6.75 6.75 | 6.75
a3 2 2 M-LINK#2 HVAC & LIGHT | 1P 208V 6.75 6.75 | 6.75
4= 3 M-LINK#3 HVAC & LIGHT | 1P 208V 6.75 6.75 6.75
14AWG b E-PANEL HVAC & LIGHT 1P 208V 6.75 6.75 | 6.75
Jody ) QES 5 FACP 1P 208V 2.88 2.88 | 2.88
AR B 6 RECEPTACLE P | 208V 15.00 - -1
15A, 35kA SUM 20.251 2313 [ 16.38
g g g x RECEPTACLE IS A SPECIAL PURPOSE LOAD, IT IS NOT INCLUDED IN THE TGTAL LOAD.
1LAWG
TTA
TR
3P4W, Dyn'1
P:480V
S:208-120V
C:10KVA
Shinhan EPS
12AWG(BK)
<1 — 12AWG(WT) - -
1117 E E (TB|3: Aceooi 15A)
(TB.7 1000V 41A) | | _au- ﬁ‘t AU-111 J (rB3-1) | M-LINK#1
| | _Bu-11 N BU-111 i (re3z) | HVAC, LIGHT (1405W)
| | Qete | i | -6.75A@208Vac
| g Blerr g
3 ‘ 3 | _
| BU-12 — BU-121 _ M-LINK#2
: i Cu-12 ﬁ‘t CU-121 gg::_z)) HVAC, LIGHT (1405W)
-6.75A@208V
| | - ﬁE'Eyzp - | - @208Vac
| 3 Eerr g
| | s | st | | M-Unkss
| [ s ﬁ‘t -1 :I:::; HVAC, LIGHT (1405W)
| | aese | -6.75A@208Vac
| | g %KAsﬁ%JkEMF » % [
| | = ‘ 2 _
| | AU AU-141 E-PANEL
| | BU-14 ﬁ‘t BU-141 HVAC, LIGHT (1405W)
| | aets -6.75A@208V ac
| | o MBI e g (SHEET#008-C1)
NGTE.1 GROUND I | 3 15A, 10kA 3 _
GEC : GROUNDING ELECTRODE CONBUCTOR . BU-15 A,t BU-151 E-PANEL
EGC : EQUIPMENT GROUNDING CONBUCTOR | | s CU-151 FACP
!_ ......................................... _| | | E\E %P ] -288A@208Vac
! GEC (6Tx25mm) EGC (6Tx25mm) ! | | S BKGSHU 63AF 2P 2 (SHEET#01-B4)
i _ i | | SE 1A 10<A 35
i | | | Au-16 | N AU-t61 | m
i GM(TR) ——— | | | “nu-te N ﬁ‘t nu-tet N = 1
! : L] O L g T 12 NOTE.2 GROUND CABLE/WIRE
| G12(TR) ——— | —{ oF MCB,2P o e A
; : 32 BK63HU 63AF 2P 2= RECEP.1
| an | 111l g 2007 0k8 T &7 L | Receprace | CIRCUIT_|WIRE_SPEC COLOR Na. SIZE (AWG)
i (RECEP) ; ' | OPoE ACT25Y 1A
' ' Lo ] GROUND —1283 | GREEN/YELLOW Gt ik
i i 1015 Gi2,13 #12
@ L L @ x CABLES WITHOUT COLOR MARKING SHALL BE BLACK.
e i
ﬁ L THREE LINE DIAGRAM OF JF2 E-PANEL REV.
3 ' =
2 : @ LGEnergySolution | (AC AUX CIRCUIT) )
2 O
a
a
/1\ 7 > SCALE W,\?gK SHEETS
A)\ INITIAL RELEASE 2024.08.29W.J CHOE| TH KIM | JW LEE | TS CHO :
ELECTRIC 3RD ANGLE | DMG 7
REV. BESCRIPTION DATE | DRWN | DSGN | CHKD | APPD DIMENSION| MM PROJECTION No. | EPNLTF 1200B
A | B | C | B] | E F | G | H




A | B C D E F G H
ENCLOSURE MAIN |
< LAWG
S o e
FROM: SHEET #008-D4 [ KH-90T-HRL ( KH-908-HRL
AU-141 BU-141
A\ 4 A q
—1 = _ —_
16AWG — 1hAWG LIGHTING AND MINIATURE RELAY
< — UAWG IN PANEL
|
< — 1LAWG
AU1L1FL1
KA1
22 TYPE[TIT2]  REF
2 2 " 8 NPO 8 ; E2
FL
KA1 | MINIATURE RELAY 5
g\(:’av I: OMRON,LY?2 NC 1 #011-B2
7| 2NO+2NC,AC200/220v | NG | (| &
NC 2
|
d 1
El 5
| |ENCLOSURE DOOR| | |ENCLOSURE DOGR sp1
TO PLC HVAC PB ES
FROM FACP (SHEET#013-B2) N
(SHEET#015-G2) . \R_D/
A A
Y e XBLBT8AS
_zgf)WG {SHIELD WIRE) 22P1,INO+INC
g g R ] 120 [OHM]
I U R N D Vs S
| PE L N S FF s F A+ B- |
L N = RS485 N
HVAC <HVAC CONTROL CIRCUIT>
o CONNECTOR OF HVAC TO SHEET#009-C1
L <EMERGENCY STOP FUNCTION>
NOTE.1 GROUND
T 1 NOTE.3 HVAC & E-STOP S/W LOCATION
| GEC (6Tx25mm) EGC (6Tx25mm) | A TYPE: RIGHT DOOR
! sE ! B,C TYPE: LEFT DOOR
! ! NOTE.2 GROUND CABLE/WIRE
! ! CIRCUIT  |WIRE SPEC COLOR No. SIZE (AWG)
% : SIGNAL |- 1015 BLUE AVAC3~L 16
| | AU-141
| G18 (HVAC) | AC - 1015 BLACK AUTLELT #14
1 1 G20,21 #10
| il | GROUND 1015 GREEN/YELLOW = L
L i
ﬁ w SCHEMATIC DIAGRAM OF E-PANEL REV.
3 N 2
: @ LGEnergySolution | (SEQUENCE CIRCUIT) .
/2 =
[a N
/1\ 7z 1l SCALE W,\?gK SHEETS
A)\ INITIAL RELEASE 0024.08.29W.J CHOE| TH KIM | JW LEE | TS CHO LSE : 008
T 3RD ANGLE DWG
REV. DESCRIPTION DATE | DRWN | DSGN | CHKD | APPD LECTRIC DIMENSION| MM PROJECTION No. | EPNLTF 12008
A | B | C | D | E | F | G |




B C | D E F G H
ENCLOSURE - DOOR
(SHEET #008-Gé) EXTERNAL E-STOP
t Dry Contact
3 1& (bry Confact] Eﬂ EE f EE FU MAL
P\ e @
E-STOP
‘2 YSPL2-DL24-R YSPL2-DL24-G YSPL2-DL24-W
25PI, DC24V (RED LAMP)  25PI, DC24V (GREEN LAMP) 25P, DC24V (WHITE LAMP)
P312 O . + + ’ |
A
3 3 1 13 ! ,
KA2 KA3 (50483 QK. FF2a
) (#010-G3) \ (#010-G3) (DS)  FUSE INDICATOR
) ) o[ "<l (SHEET#002-C1)
TO: PLC
SHEET#012-C2 AUTTIF1
o Y FFab
T
> | FUSE INDICATOR
= o[ "<l (SHEET#002-C1)
I
ST -
awm
S
[a e
o P312A1 P312C1 P312R1 P312G1 C504A3
‘ TO: PLC
SHEET#011-C2
U1 A1 9 L1 L1 L1
D1 [ MOTOR éLf(SE1 QPEN EE} Eﬁ v\/3T
i DS L2 L2 L2
D2 UDA-16EL
uz A2 2
A\
N312 O I
TO SHEET#012-B3  (1g4_1)  (TB4-3)  (TB4-5)  (TB4-7)
a5 _Teen | BL3)  (Bes) _
TYPE[T1[T2] _ REF p m - m .
P_|c1]c2 B3 3 b= = S S
NG [13[14 E2 S b S S v
NO [23[24] G5
No 133134 D5 23! 33! AB! o« 131 x|
NO |43[44] D5 — ==\ F—
:2 5113 ?g D_2 24 34 Lb 32 42
NC 121122 - - - - NOTE.1 CABLE/WIRE COLOR AND SIZE
- [ [ [=d c
NC [31[32] D5 o S = S = CIRCUIT WIRE_SPEC COLOR No. SIZE_(AWG)
NC [41]42] D5 a o o] ol ol o P 1015 BLUE P312 H16
NC |51]52 - 10 SHEETHo12p3  (TB4-2)  (TBA-4)  (TBh-6)  (TB4-8) ENALT N 1015 BLUE N312 #16
CONTROL - 1015 BLUE €501,C504 #16
ﬁ . 1w SCHEMATIC DIAGRAM OF E-PANEL REV.
3 —
2 s @ LGEnergySolution [ (SEQUENCE CIRCUIT) ;
2 =
/N\ 5
2 — SCALE W[\?(I;QK SHEETS
/O FOR REVIEW 2024.01.15| JSLEE | W.J.CHOE|W.JCHOE| RYOO LSE - 005
T 3RD ANGLE DWG
REV. DESCRIPTION DATE | DRWN | DSGN | CHKD | APPD LECTRIC DIMENSION| MM PROJECTION No. | EPNLTF 12008
| | C | D | E | F | G | H




A B | C D E F G H
INTERFACE TB FOR PLC
IOLINK, XTB-L40H
(SHEET#015-B2)
NOTE.2
[PLC_INPUT]
M QK1 (DS) SHEETH011-C5 BT | B2 | B3 | B4 | B5 | B6 | BT | B8 | B9 | B10 | B11 | B12 | B13 | B14 | B15 | B16 | B17 | B18 | B19 | B20
B1 KA1 (BGOR) SHEET#010-C2
A2 FA2 (AC SPD)  SHEET#002-E1 AT | A2 | A3 | AL | A5 | A6 | AT | AB | A9 | A10 | A1T | A12 | A13 | A1L | A15 | A16 | ATT | A18 | A19 | AZ20
B2  FA.1 (DC SPD) SHEET#006-ALA3 . . * .
A3 FUSE C504B12 C504B13 C504B14 | C504B15 C504B17
B3  SP1 (ESTOP) SHEET#011-C3 —
AL FP.1(SMPS DCOK) SHEET#014-A2 Cs04B1  |CS04B2  |cs0uB3  |csoubh  |CsouBs  |csouBe  |CsoupT | cS04Bs C504ATY CSO4AT3  |CSOLATL }CSOLATS  |C506AT6  |CS04ATT
BL  FP.2 (SMPS DCOK) SHEET#014-B2 1 N
A5  FP.5 (SMPS DCOK) SHEET#014-C2 KAL] | |
BS FP.6 (SMPS DCOK) SHEET#014-D2 C504A1 C504A2 (50473 C50LAL C504A5 (504p6 C504A7 C504A8 . | - | . | - |
A6 FP.9 (SMPS DCOK) SHEET#014-E2
B6  FP.11 (SMPS DCOK) SHEET#014-F2 KIA1 gy
A7 FP.L (UPS1 ERROR) (1D°0R) . al o Jul ol bl 'ﬁd
. . . . 8 |
i; EE'?B(%LTSSZBEER;F?&) N 57 (DC [SPD) SMAS  \ SMPS  \ SMPS_ \ UPS| I \ 0R
: ' o=l [ ctop | 32| DCQKR2| DCGKR2 | DCGKP2 | (ERR)| |
B8  DIESEL GENERATOR OPERATION Lg5 J
QK1 (T85-4)
09 FUSE 1 2 3 L
[PLC OUTPUT] 2 KA-5) | |
A12 M LINK#1 VENT STATE (#018-C2) T " 31 31 31 33 33 5 6 7 8
B12 M LINK#1 DAMPER STATE (#018-C2) (F/fc'zspo) gms Eﬂ'és ?;igs Elpaé. 5%3
A13 M LINK#1 FAN STATE el - 5 5 5 -
B3 M LINK#2 VENT STATE (#018-C2] N| (DCAKB2| (DCAKB-2| (DCQKB2 | (ERR) 32| (ERR)
A1t M LINK#2 DAMPER STATE (#018-C2)
B1L M LINK#2 FAN STATE
A15 M LINK#3 VENT STATE (#018-C2) 1 TR
B15 M LINK#3 DAMPER STATE (#018-C2) o | |
A16 M LINK#3 FAN STATE il I I | 7 1
A1T  KA3 (DS OPEN)  SHEET#011-B2 T [ KA3 ] [ KA2 ]
B17 KA2 (DS CLOSE)  SHEET#011-B2 8 8
| DS OPEN | DS cLosE]
TO NEXT SHT
P312 O >
MINIATURE RELAY MINIATURE RELAY MINIATURE RELAY MINIATURE RELAY  MINIATURE RELAY
4 SAMWON ACT,R4T-16P-S  SAMWON ACTRLT{16P-S SAMWON ACT RLT-16P-S OMRON,LY2N OMRON,LY2N
(TB.4 600V 15A] 4NO,DC24V 4NG,DC24V 4NO,DC24V 2NO+2NC,DC24V  2NG+2NC,DC24V
0_%? KAL KAS5 KA6 KA3 KA2
9 10 1 12 P [5[1 E2 P [5]1 EB P [5[1 E3 TYPE[T1[T2]  REF TYPE[T1[T2]  REF
[fm'g fTBe-tilTe-13] KA-4 KA-4 KA-4 KA-4 P 62 E2 P 62 EB P 62 3 P 87 F3 P 87 &
8 & x.z 3 n 5 % P [7]3 F2 P [7]3 FB P [7]3 F3 No | [3] #01i-B2 No | [3] #01i-B2
g & §§§ E KA-6 B [KA-6 9 |KA-L 14 |KA-4 10 |KA-4 15 |KA-4 11 |KA-4 16 [KA-4 12 P |84 F2 P |8]¢&4 FB P |84 F3 NC 1 NC 1
3L s 278 7 A2 a0 . A NG |9 [13 Bk NO | 9[13 BE NO |9 [13 D5 NO | & NO | &
= P M, T ' ' ' ' NG [10] 1k (L NO_ [ 1014 i3 NO_[10]1& D5 NC 2 NC 2
5 i . TO: FACP(SHEET#015-GL) NG [11]15 B5 NO [11]15 b NO [11]15
£ ) | NG [12]16 BS NO_[12]16 Dp NO [12]16
9 10 " 12 9
(A KA KA A CALS NOTE.1 CABLE/WIRE COLOR AND SIZE
a " 5 » 5 CIRCUIT WIRE_SPEC COLOR No. SIZE (AWG)
KA-5 13 |KA-59 |KA-5 14 [KA-5 10 KA-5 15 |KA-5 11 KA-5 16 |KA-5 12 KA-6 13 |KA-6 9 DC P 1015 BLUE P312 #16
N 1015 BLUE N312
Add:121 Add:127 Add:125 Add:122 Add:128 SIGNAL/
| - 1015 BLUE (504 #16
' TO: FACP(SHEET#015-GA) CONTROL T0 NEXT SHT
N312 O >
ﬁ w SCHEMATIC DIAGRAM OF E-PANEL REV.
3 ' = -
. . @ LG Energy Solution ||  [SEQUENCE CIRCUIT- PLC CONNECTION) )
A : —
: ? SCALE WORK SHEETS
/N FOR REVIEW 2024.0115| JSLEE | W.J.CHOE|W.J.CHOE| R.YOO LSE : 010
3RD ANGLE DWG
REV. DESCRIPTION DATE | DRWN | DSGN | CHKD | APPD LECTRIC DIMENSION| MM PROJECTION No. | EPNLTF 12008
A | B | C | D | E | F | G | H




B C D E F G H
PL)EB[E" g"gngE TBOTITBOZ2|TBO3|TBOL|TBOS|TBO6|TBO7|{TBO8 TBOT|TBOZ|TBO3|TBOL|TBOS|TBO6|TBOT7|TB0O8|TB0O9| TB10
(SHEET#015-C2) 0 1 7 3 L 5 6 Ji 8 9 A B C D E F CCM | COM
NOTE.2
No. | mm g TBO1 FACP TROUBLE  SHEET#018-G1
TB 0 TB02 FACP E-SMOKE SHEET#018-G1 C504T0 C504T1 (50472 (50473 C504T4 N312
T’ 1 o1 [EE0]
w2 w|ES| TBO3 FACP M1-SMOKE  SHEET#018-G1
Lo B TBO4 FACP M2-SMOKE — SHEET#018-G2
8 | s wlBE TBOS FACP M3-SMOKE  SHEETH#018-G2
:E‘; E ma%% TBOG
B ! TB08
s = TBOT N N0
o | TB08 FACP FACP
T e E-SMOKE M2-SMOKE
el ol TRof CoM COM
886 D eos | [
= = Eg{% TB02
B8 E ;:a;:% TBO3
189 COM U_
TB10 COM TBOA No NO NO
TB05 FACP FACP FACP
TBO6 TROUBLE M1-SMOKE M3-SMOKE
TBO7 (oM COM (oM
TBO8
TB09
TB10
P312+
@ NGTE.1 CABLE/WIRE COLOR AND SIZE
& CIRCUIT WIRE SPEC COLOR No. |SIZE (AWG)
o 1015 BLUE P312 #16
1015 BLUE N312 #16
SIGNAL/
CONTROL 1015 BLUE (504 #16
| N312
ﬁ w SCHEMATIC DIAGRAM OF E-PANEL REV.
. —
5 & @LG Energy Solution (SEQUENCE CIRCUIT- PLC CONNECTION) )
A :
[a N
/1\ 7 — SCALE W,?gK SHEETS
/N FOR REVIEW 2024.0115| J.S.LEE | W.J.CHOE | W.J.CHOE| R.YOG LSE : 011
REV. DESCRIPTION DATE | DRWN | DSGN | CHKD | APPD LECTRIC DIMENSION| MM BROIECTION N EPNLTF_12008
| B | C | D | E | F | G | H




A B C D E F H
TO SHEET#010-C3 TO SHEET#010-C2 TO SHEET#010-C3 TO SHEET#010-D2 TO SHEET#010-D3 TG SHEET#010-D2
— — — — — —
A A A A A A A A A A A A
1 16AWG - 16AWG 1 16AWG - 16AWG 1 16AWG - 16AWG 1 16AWG - 16AWG 1 16AWG - 16AWG 1 16AWG A 16AWG
(BL (BL) (BL) (BL) (BL (BL) (BL) (BL) (BL) (BL) (BL) (BL)
|| SMPS#1 5 N | || SMPS#2 2 N | || SMPS#3 3 N | || SMPS#L4 2 N | || SMPS#5 5 N | || SMPS#6 2 N |
| 9 T || 9 o || 9 o || 3 e || 3 e || 3 e |
| |1 - |1 - |1 - I A I |
| |1 |1 |1 |1 || |
: ST 97 H XWPEY H ST H ST H STT H STT :
FP.1 FP.2 FP.5 FP.6 FP.9 FP.11
| SMPS-DCOK || SMPS-DCOK || SMPS-DCOK || SMPS-DCOK || SMPS-DCOK | | SMPS-DCOK |
| |1 |1 |1 |1 || |
- I N I N I ] I N I 1
r---————~~~~~~~~"~~"~~>"~"~"""""“""™""“"""/""/""™>~""""""""// B
|| UPS |
| SHEET#010-D3 SHEET#010-D2 SHEET#010-D3 |
| A A A |
| > | L |
| 5 3 g 2 5 2 |
| |
| |
| |
| =mF oy - ] I I I
| [ _ , 1 e _ 10 e 1
| 31 32 33 34 35 36 3.7 38 | | 31 32 33 34 35 3.6 3.7 38 | | 31 32 33 3.4 35 36 3.7 38 |
| | $3gEE8E8 | 3888888 | tggggsss | |
| (FPe SEEEFESE | FPE o SEEFLESL | PP SEEITEEE
| | (UPS#1) 2 I3 1:_, g g g ;'; | |(UPS#2) 8 2= 1:_, x & 8 ;,; | |(UPS#3) ~ I Z 1:_, x 2 3 ;r; | |
| | I I |
| L _ =UPS AUX CONTACT-|| _ _ _ <UPS AUX CONTACT-|| _ _ _ _<UPS AUX CONTACT-|
.- |
NOTE. CABLE/WIRE COLOR AND SIZE
CIRCUIT [WIRE SPEC COLOR No. SIZE (AWG)
SIGNAL 1015 BLUE (504,502 #16
ﬁ L SCHEMATIC DIAGRAM OF E-PANEL REV.
3 N =
: @ LGEnergySolution | (SEQUENCE CIRCUIT) .
N - (FIRE EXTINGUSHER, UPS AUX SIGNAL)
a
/1\ @ > SCALE W,\?gK SHEETS
/N FOR REVIEW 2024.0115) JSLEE | W.J.CHOE | W.JCHOE| RYOO LSE - o2
T 3RD ANGLE DWG
REV. DESCRIPTION DATE | DRWN | DSGN | CHKD | APPD LECTRIC DIMENSION| MM PROJECTION No. | EPNLTF 12008
A | B | C D | E F | | H




A | B C D E F G H
Without BSC (TYPE-B)
COMMUNICATION CABLE
— L
[[_PLC L P32 | pcasy |
| N « n31z | FROM: SHT#012-B |
| XBE-DC16A |
: (ADD-ON DI MODULE) :
NO. 1) ey
: E | TB1 0 :
T [ T8 | 1 Teor B
| by ] M
| P Tz o=
| : . 235 [ =8 |
| o z z m E | 81 8 mte |
| ILJI = e = > TB2 9 “,3“ % |
! . [me ] -
BN ¥ [mio | =@
++ w 5 | TBS C
| ; = x o | 86 D L E% |
87 3 =
| T E | ® | F | wles |
n 89 COoM wi0 | Ba]
| - | T80 | com | |
L. = _ __ _______ _
T T T T T T T T sAvereem — — — — — — — — — — — — — —— —— — — — — — —
:| NETWORK SWITCH] L P32 peagy :
| MOXA N|—« n3pp | FROM: SHT#012-B4 |
EDS-2008-EL |
| |
| |
| |
| |
| FROM M-LINK#3 | FROM E-Panelti1-1_ |
| PORT 3 PORT 8 | RJL5 Connector
FROM E-PLC I 1413962, Phoenix Contact
| PORT 7 : | (SPARE)
: FRGM M_;_(I)'\é}sr#g : :
|
| FROM M-LINK#1 : |
| s o PORT 1 | |
| 8 8 — ' |
| R | |
NOTE.1 GROUND | g g : |
!_ ......................................... _| I_ _____ _ b o ﬁ . _ﬁ _________________ I_ __________________ J
| GEC (6Tx25mm) EGC (6Tx25mm) | S S |
! [ ! 3 3 | NOTE.2 CABLE/WIRE COLOR AND SIZE
! G25 (PLC) | Lan Cable Connector(F-F) l
! — | LS-6IC-FIM 1EA per M-LINK | CIRCUIT WIRE SPEC COLOR No. [SIZE (AWG)
! | ————— : ..... : : O e —. P P312
l G28 (N/S Main) | — I DC 1015 BLUE #14
i — i #1 #2 #3 —: |,_|NETWORK SWITCH _: N N312
! ! M-LINK #1~#3 OTHER E-PANEL GROUND - 1015 GREEN/YELLOW | G25,G28 #16
g L g - - - ___ ___ _ _ L - _ _ _ '
VS 1
ﬁ L SCHEMATIC DIAGRAM OF E-PANEL REV.
3 N -
= : @ LGEnergySolution | (COMMUNICATION CABLE] .
2 =
a
/N 5 WORK
7 ——g SCALE NG SHEETS
/N INITIAL RELEASE 2024.08.29W.J CHOE| TH KIM | JW LEE | TS CHO LsE : 013
T 3RD ANGLE DWG
REV. DESCRIPTION DATE | DRWN | DSGN | CHKD | APPD LECTRIC DIMENSION| MM PROJECTION No. | EPNL_1200B
A | B | C | D | E | F | G | H




FIRE ALARM CONTROL PANEL

PR [ [
nllnflnllo]

*) ORIEW) ¢

—————————————— ~— FROM PREVIOUS FACP (CH B)

I BATTERY BATTERY gFE]gA |_ ____________ r’_ TO NEXT FACP (CH A)
12 VDC 12 VDC LT |
(30 AH) (30 AH) |
I | I
| Refer to Next Sheet
| PO
Refer to Next Sheet LA B A J
| o009
— = TR0 1 e | - | 1B13
LM“ J8 COOD TB11{ COOTD TB11 |
‘@ LI
B )
‘@ BATT] ” ”EATT o
6 o ‘KA | NoN PoVER LinTED CIRCUITS
:g T 424V AUX s CHB NUP CABLE
§§ g@ COM "
I i TBBW’? fscz/MAux [ J6 I
-.Zgg Lw’s 0ooo0o0 |(J7
- ANE
| N o O O O O O |
e
=1 O O O O O g i
36 NETWORK CARD
o o O O O O O
o O O O O
T O O O O O O
POWER DISTRIBUTION PANEL-» 7 33 TB1
L W5 oameomaens () () () () ()
NE] s1O aa
6 ||| = o O O O O O N i
= [Bs _ _ _ az
I © HS—-NCM-SF i I
l@ Nt
| 703000 il ey i |
NGTE.1 GROUND
s -
| GEC (6Tx25mm) EGC (6Tx25mm) I
1 — - |
| |
! ! NOTE.2
% Gl (FACP) : INTERNAL CABLING BY VENDOR 1. POWER—LIMITED AND NON POWER—LIMITED CIRCUIT WIRING MUST REMAIN SEPARATED.
: T AL AL o1 GRS 2. AC POWER WIRING SIZE : 14 AWG.
% : 3. BATTERY WIRING SIZE : 12 AWG.
.= B 4. GAS SENSOR POWER WIRING SIZE : 14 AWG.
ﬁ . W SCHEMATIC DIAGRAM OF E-PANEL REV.
= : @ LGEnergySolution | (SEQUENCE CIRCUIT- FACP) .
2 a
[a N
A\ 2 — SCALE WORK SHEETS
/N INITIAL RELEASE 2024.08.29W.J CHOE| TH KIM | JW LEE | TS CHO LSE : 0L
EV. DESCRIPTION DATE | DRWN | DSGN | CHKD | APPD LECTRIC DIMENSION| MM ARD ANOLS RS | EPNLTF 12008

A | B | C | D | E | F | G | H




A | B | C D E F G | H
*NOTE
FIRE ALARM CONTROL PANEL FIELD . MODULE BOX ,  FIELD 1. THE FIRST ADDRESS ON THE MULTI MODULE (XP10—M, XP6—R) IS SET FROM 01 T0 150
AND THE REMAINING MODULES ARE AUTOMATICALLY ASSIGNED TO THE NEXT HIGHER
| | ADDRESSES.
INTERNAL CABLING BY VENDOR
TB13 TB13-B+/MD01-SLC
> —D+. d + — — — — —
5+ S > Jo13-B D0 \ EXTERNAL CABLING BY OTHERS
SLC 1 B g ; TB13-B-/MD01-SLC- AN
18 « 1B9-4/TB13-A- . . MDO1-SLC+/MD02-SLC+
. MDOT—SLC— /MD02=SLC—
" TBLO0 n TB10-24V+/TBY-5 @
24V NONRESET| _ 5 § [l " TB10-24V-/TB3-6
24v RESETt=S @ — b 18
TB9 ®< a O ] 8 <
- + 4 < d
— =
A+ —
NAC 1 TB9-B-/HS01-1 1) O — S >
iy - can] »— P312 7] TOE-PLC
. =§ > & TB9-B+/HS01-2 2(+)8}2.2Kn@<1w (”73-,55“"/ STROBE o O a[[na g »>— C504T0_| FACP SYSTEM TROUBLE
@ DT NC. T
TBS
e ‘5:"2 | [of'S »— P312 7 TOE-PLC
A+ D> 0O a[no. »— C504T1_| E-PANEL SMOKE DETECTOR OPERATION
NAC 2 g ., TB8-B-/HS02-1 1(-) O O el S
3 > ([ .TB8-B+/HS02-2 8}2.2Knl§1<lwp GAS HORN/STROBE pomReo>
P N > ) (75¢d) % o] & >— HVAC3 7] TO E-PANEL
- i L §|ne é »— HVAC4 _| HVAC SHUTDOWN
= NC. H
A- 1S
\ac 3| &+ O O o Q »— P312 7] TOE-PLC
B QT30 ane || & »— 50472 _| M—LINKf1 SMOKE DETECTOR OPERATION
B+ | O — fIne.H S
T8¢ vl »— P312 TO E-PLC
A § 2[[ne. g »— €504T3_| M—LINK#2 SMOKE DETECTOR OPERATION
A+ g NC. 1
NAC 4 —
- Q.. —1 [ e »— P312 7] TOE-PLC
B+ ) é »— C504T4_| M—LINK#3 SMOKE DETECTOR OPERATION
NC. T
FIRE ALARM CONTROL PANEL —
SMOKE DETECTORf LA
SD01-2/TB9-1 . / 2\ . MDOZ=SLC+/5D01-2
SDOT=1/TB9=2 { O il ¢ MDO02=SLC—/SD01=1
® d@l” ® )
®— TS
o O o8 51| SE=
53 4 «
am 5 KA-414 -
Ry ADDRESS, 120] , g4l ' H — <« 120- FROM E-PLC
a O z g8 - - &_;‘ g (Il « 120+ | DOOR INTAKE DAMPER OPEN STATE (M—-LINK#1)
z ozl 5 « 121- J FROM E-PLC
3[ v g E* + KA=S5 9 é’} « 121+ _| DOOR INTAKE DAMPER OPEN STATE (M—LINK#2)
SSO71 wo3
197s 47y | N KA-516 122- 7] FROM E-PLC
[ADDRESS. 122] _ 8% 1 - <
0 O gl + - &_i § (I) « 122+ | DOOR INTAKE DAMPER OPEN STATE (M—-LINK#3)
A = « 123- 7 FROM E-PLC
3 “E P kA-4 9 é’) « 123+ | ROOF EXHAUST VENT OPEN STATE (M-LINK#1)
o &
| KA—4 16 _
z [ADDRESS. 124] A — <« 124- FROM E-PLC
0 O [ADDRESS. 124] gﬁ . a2 (I) « 124+ | ROOF EXHAUST VENT OPEN STATE (M-LINK#2)
. 5 « 125- 7 FROM E-PLC
“’E‘ MIP KAS 11 é’} « 125+ _| ROOF EXHAUST VENT OPEN STATE (M-LINK#3)
5 KA-4 15
Ny « 126- 7 FROM E-PLC
FACP T/8 BOX(TB9) gﬂ + i &:4 1 (Il «— 126+ | FAN ACTIVATED STATE (M—LINK#1)
+ A =5 « 127- 7 FROM E-PLC
f @] 1 [@]— > swor-sie) L‘lﬂﬁ,‘{'#ﬁmx 12 “’5 + 4 KA=5 10 é’} «— 127+ | FAN ACTIVATED STATE (M—LINK#2)
- _ e 5 KA-6 13 4
>— SDOT-SLC(~) ~SEE SHEET 708 gl f el f « 128- 7| FROM E-PLC :
+ g d « 128+ J FAN ACTIVATED STATE (M-LINK#3)
— — F— <« FACP-SLC(+)  FROM M-LINK#1 OFaf 3 ©
_ M-LINK T/B BOX 5/6 g + H
— ¥— < FACP-SLC(-)  SEE SHEET 70F9
+
‘ @ — — »— GAS SENSOR POWER(+)  TO M-LINK#1
- sE @] 6 |[@|— —»— 6ASSENSOR POWER(-)  TO M-LINKf1
3 — — »— GAS SENSOR POWER(+)  TO M-LINK§2 CABLE SCHEDULE
(@] 8 [@]|— —»— oS SENSOR POWER(-)  TO M-LINKf2 SYMBOL CIRCUIT CABLE SIZE CABLE TYPE CIRCUIT STYLE
+
“ — — »— GAS SENSOR POWER(+)  TO M-LINK#3 ®  |cCOMMUNICATION LoOP 18 AWG FPL, UN-SHEELD TWISTED PARR, 1Pr CLASS "B
= m — — »— GAS SENSOR POWER(-) ~ TO M—LINK#3 DC 24VDC 14 AWG FPL, SHIELD TWISTED PARR, 1Pr CLASS "B
@ IDC 18 AWG FPL, SHIELD TWISTED PAIR, 1Pr CLASS "B”
A REV.
" SCHEMATIC DIAGRAM OF E-PANEL
ot —
2N = LG Energy Solution = (SEQUENCE CIRCUIT-FACP)
o = 0
2 =
a
/N 5 WORK
7 — SCALE NG SHEETS
A INITIAL RELEASE 0024.08.29W.J CHOE | TH KIM | Jw LEE | TS CHO LSE : e
3RD ANGLE BWG
REV. DESCRIPTION DATE | DRWN | DSGN | CHKD | APPD LECTRIC DIMENSION| MM PROJECTION No. | EPNLTF_12008
D | E

A ! B ! C ! ! F ! G ! H




A B C D | F | G
TB.1 (600V 15A,9P) TB.4 (600V 15A,14P) TB.7 (1000V 41A,12P - PHOENIX CONTACT, PT-6)
INS. ous. INS. 0us. INS. 0uUS.
NO.|RING. No. DESIGNATION WIRING No. | CONNECTION NO.| \iRING. NO. DESIGNATION WIRING No. | CONNECTION NO.| \viRING. NO. DESIGNATION WIRING N, |CONNECTION
1] 1AU-31 M-LINK#1 CHILLER 1| 1501a3 DS AUX "a" 1] 1Au-10 AC208V PHASE A 1 AU-11 °
2| 2BU-31 M-LINK#1 CHILLER 2 | 2 c501m3 DS AUX "a" 2 2 AU-13 ¢
3| 3 cu-31 M-LINK#1 CHILLER 3 | 3 C501ak DS AUX “a" 3 3 AU-1k ¢
L] & AU-41 M-LINK#2 CHILLER 4| & C501n4 DS AUX "a" 4 4 AU-16 ¢
5 | 5 BU-41 M-LINK#2 CHILLER 5 | 5 C501b3 DS AUX “b" 5 [ 5BU-10 AC208V PHASE B 5 BU-11 °
6| 6 Cu-41 M-LINK#2 CHILLER 6| 6 C501n5 DS AUX "b" 6 6 BU-12 Py
7| 7 AU-51 M-LINK#3 CHILLER 7| 7 501 DS AUX “b" 7 7 BU-14 ¢
8| 8BU-51 M-LINK#3 CHILLER 8 | 8 C501n6 DS AUX "b" 8 8 BU-15 é
9| 9 cu-s1 M-LINK#3 CHILLER 3| 9p3m2 PLC POWER 9 P312 3| 9 cu-10 AC208V PHASE C 9 CU-12 °
10] 10 N312 PLC POWER 10 N312 10 10 CU-13 ¢
TB.2 (600V 15A,14P) 1| 1P312 N/S EDS-2008 1 P312 1 1 CU-15 )
s oS, 12] 12 N312 N/S EDS-2008 12 N312 12| 12 NU-10 AC120V PHASE N 12 NU-16 °
NQO. WIRING NO. DESIGNATION WIRING NO. CONNECTION 13| 13 P312 SPARE 13 P312
11 1pP312 E-PANEL PLC, N/S, DS 4] 14 N312 SPARE 14 N312 TB.8 (1000V 41A,16P - PHOENIX CONTACT, PT-6)
E-PANEL PLC, N/S, DS
; 322332 M-LINK#1 COMb"I. DE;/ICES TB.5 (600V 15A 4P) No- WlRmé' NO. DESIGNATION WlR?#GS'NO- CONNECTION
L] 4 N322 M-LINK#1 COMM. DEVICES INS. 0uS. 1] 1p301 DC24V PHASE P 1P31 °
5| 5P332 M-LINK#2 COMM. DEVICES N0l Wi No. DESIGNATION WiRiNG No.|“ONNECTION 2 2 P321 ¢
6| 6N332 M-LINK#2 COMM. DEVICES 1| 1P312¢1 EXTERNAL E-STOP 3 3 P331 ¢
7] 7P382 M-LINK#3 COMM. DEVICES 2| 2p32 EXTERNAL E-STOP A 4 P341 ¢
8 | 8 N342 M-LINK#3 COMM. DEVICES 3 | 3 C504B8 DIESEL GENERATOR OPERATIGN 5 5 N301 BC24V PHASE N 5 N311 ®
9| 9p3s2 M-LINK#1 BPU 6 6 N321 ¢
L] & P312 DIESEL GENERATOR OPERATION
10| 10 N352 M-LINK#1 BPU 7 7 N331 Py
1| 1P362 M-LINK#2 BPU 8 8 N341 ¢
12| 12 N362 M-LINK#2 BPU TB.6 (1000V 57A,21P - PHOENIX CONTACT, PT-10) 3| 9pP302 DC24V PHASE P 9 P351 °
13| 13 P372 M-LINK#3 BPU ol s DESIGNATION 0US. | onNECTION 10 10 P361 ¢
14| 14 N372 M-LINK#3 BPU WIRING NO. WIRING NO. 1 11 P37 ¢
1] 1AU-2 AC480V PHASE A 1 AU-3 ° 12 SPARE
2 2 AU-& ¢ 13| 13 N302 DC24V PHASE N 13 N351 °
TB.3 (600V 15A,6P) 3 3 AU-5 ¢ 1% 14 N361 ¢
INS. ous. - ¢ 15 15 N371 ¢
NO.| NG No. DESIGNATION WRING. No. [CONNECTION ‘5* ‘5* :3_: ! E o
1] 1 AU-111 M-LINK #1 HVAC & LIGHT 6 6 AU-8 ®
2 [ 2 Bu-m1 M-LINK #1 HVAC & LIGHT 7 7 AU=9 S TB.8-1 (1000V 57A,16P - PHOENIX CONTACT, PT-10)
3| 3 BU-121 M-LINK #2 HVAC & LIGHT 8| 9 BU-2 ACL80OV PHASE B 8 BU-3 ® NS ous
4| & Ccu-121 M-LINK #2 HVAC & LIGHT 9 9 BU-L ® NO.| LiRING. No. DESIGNATION WIRING N, |CONNECTION
5 | 5 AU-131 M-LINK #3 HVAC & LIGHT 10 10 BU-5 ¢ T 77303 D70V PRASE P Py o
6| 6 CU-131 M-LINK #3 HVAC & LIGHT M 1 BU-6 ® > o001 by
12 12 BU-T ¢ 3 3 Pun s
3 3 BU-8 ¢ 4| & N303 BC24V PHASE N 4 N391 *
n 14 BU-9 ® : = NLOT s
15| 17 cU-2 ACLBOV PHASE C 15 CU-3 ° . S NLTT py
16 16 CU-4 ¢
17 17 CU-5 ¢
18 18 CU-6 ¢
19 19 CU-T ¢
20 20 CU-8 ®
2 21 CU-9 ®
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A | B C | D F
TB.9 (600V 15A,10P) COM. TB (600V 15A, 20P)
INS. 0usS. INS. 0usS.
NO. WIRING  NO. DESIGNATION WIRING NO. CONNECTION NO. WIRING NO. DESIGNATION WIRING NO. CONNECTION
1 SDO1-SLC(+) 1 P312 BC SPD (12), AC SPD (12) P312 ®
2 SDO01-SLC(-) 2 P312 DS MOTOR CHARGE, DS AUX (11) P312 [ ]
3 FACP-SLC(+) 3 P312 DS AUX (13,24) P312 [ ]
A FACP-SLC(-) L P312 KA1 (5), FP.1 (3.2) P312 ®
5 GAS SENSOR POW 1+ 5 P312 FP.2 (3.2), FP5 (3.2) P312 [ ]
6 GAS SENSOR POW 1- 6 P312 FP.6(3.2), FP.9 (3.2) P312 [ ]
7 GAS SENSOR POW 2+ 7 P312 FP.11 (3.2), FP.4 (3.2) P312 [ ]
8 GAS SENSOR POW 2- 8 P312 FP.8 (3.2), FP.13 (3.2) P312 [ ]
9 GAS SENSOR PQOW 3+ 9 P312 FUSE FF.2a, FACP P312 ®
10 GAS SENSOR POW 3- 10 P312 FACP x 2 P312 [ ]
1" P312 FACP x 2 P312 [ ]
TB.10 (600V 35A,6P) 12| P312 SPARE P312 ®
INS ous 13 P312 SPARE P312 [ ]
NO.{ LmiNG. No. DESIGNATION WIRING No. CONNECTION wl Pan SPARE P312 s
M-LINK#1 INTAKE DAMPER (w/ FANJ, 15 N312 DS MOTOR CHARGE, DS CLOSE CoIL N312 ®
1] 1kssz M 6] N312 DS OPEN COIL, H3 L2 N312 s
- w X
2 2 N392 VENT, RELAY 17 N312 PLC DI (COM), XTB (A10) N312 ®
3 3 PLO? M-LINK#2 INTAKE DAMPER (w/ FAN), 18 N312 SPARE N312 ®
VENT, RELAY 19| N312 SPARE N312 ®
o | 4 NLo2 M-LINK#2 INTAKE DAMPER (w/ FAN), 20 N312 SPARE N312 s
VENT, RELAY
M-LINK#3 INTAKE DAMPER (w/ FAN),
> | 5 Puz VENT, RELAY
M-LINK#3 INTAKE DAMPER (w/ FAN),
6 6Nz VENT, RELAY
TB.11 (600V 60A,3P)
INS. QusS.
NO. WIRING  NO. DESIGNATION WIRING NO. CONNECTION
1 1 AU-1 UTILITY POWER
2 2 BU-1 UTILITY POWER
3 3 CU-1 UTILITY PGWER
ﬁ _ . SCHEMATIC DIAGRAM OF E-PANEL REV.
2 G =
: @ LGEnergySolution | (TERMINAL BLOCK LIST) ]
ﬁ E
a
: ? 1l SCALE WORK SHEETS
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