Batarya Sistemlerinde Yangin Onlemleri

SUNGROW ESS EXPERIENCE DAY TURKIYE

Cem AKKUS
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Sungrow’un PT2.0 Buyuk Olcekli Yangin Testi Nedir?

Dinyanin en buyuk olcekli ve
en seffaf yanma testi

20MWh Platform
17MWh Kurulu Kapasite
Yangin Sondurme Sistemi kullanilmadi

En gercekci senaryo

590+ Termokupl, 12 yUksek kaliteli 1si senséru

10+ kamera kullanildi; IR, normal, canli yayin ve

drone kameralari dahil.

Mevcut standartlara sadece uyumlu degil, ayni

zamanda standartlardan daha zor kosullarda.

En kapsamli test sonuclari

LFP batarya sistemleriicin en

buUyUk yanma veri tabani

Gaz analizi, patlayici tutusma vb.

konularda zengin test ciktilari

Test edilen konteynerlericin
fonksiyonel kontrol tamamlandi;

sistem seviyesinde sarj/desarj dahil.

SUNGROW

Basarili Test Sonucu

25+ saatlik test boyunca yangin
yayilimi olmadi; 1si radyasyonu ve
transferi, B&C&D batarya

konteynerlerinde sinirl etkiye sahipti.

Gaz analizi, rizgar yonunde 10/20m
mesafede dusuk seviyeli toksik/yanici
gaz konsantrasyonu oldugunu

gosterdi.

CRA (community risk analysis)

acisindan buyuk basarilar

1) EU Directive: must be transposed into national law / EU Regulation: directly applicable in all EU countries; 2) For Products and Processes related to OEM supplies.
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PowerTitan 2.0

Extreme Burning Test

20MW

Global L argest Scale




Test Amaclari ve Kurulumlari

Backup Waether Station
1R-Came ra

sample tubes to measure plume gases. Uve stream
Video Camera
Raised to about Sm high

|Gas measure ment 4sample tubes:

3) 1x inside top of container

b) 1x Sm above container in exhaust plume

€} Ix at 10m + d) 1x at 20m dow nwind at 2m high
Use continuous detector inside until fire start,
[switch to Sm above after fire start

Use sample bags for downstream points.
ltrammabte &

/Y

nnnnn

Uve stream
Weather Station at 3.5m high Video Camera

(temp, wind speed & dir, humidity) Ralsed 1o about Sm Ngh

[ [So—

Notes: Location of cameras/TCs/Sensors to be finalized during set-up. l Initiating Rack (100% SOC)
Kmax. 24-gauge) Fully Equipped Rack (100% SOC, filled with coolant lquid)
Empty Rack filled with similar themral mass (e.g. bricks or water filled esnclosures)
Bl video camera [ tive stream cameras

Proje Yerlesimi Guvenligi Deflagrasyon Kabiliyeti Batarya Bolmesi Yangin Dayanimi Community Risk
Analysis (CRA)

(8

TEMEL DOGRULAMA HEDEFLERI
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Gaz Toplama SUNGROW

Lazer Raman
spektrometresi

Gaz Torbasi

* 4 gazizleme noktasl, 1 gercek zamanli analiz, 3 gaz torbasi toplama

« Gaztorbalari, gaz tahliye asamasina gére"'hé'r"T’O-‘EO«daKi_kga_q_a bir

—

degistirildi. | |
Commercial Secret Level | |
AT



SUNGRGSIW

Isitma ve Atesleme Yontemi

Sub-Module B

B

N gatlve- %II I II I% g
T-K9 T-K10

I lectrical heater

Toplam isitma kapasitesi: 161200W = 19,2kW; patlamayi kolaylastirmak icin dnce 4 isitici devreyd alindi!

Patlayici ateslemeyi saglamak igin test sirasinda kivilcim cihazlari her 10 samyed b|r calistinildi.

S I ’m o '
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SUNGRGSOW

Ana Sonu¢c—Yangina Dayaniklilik Yetenegi

Asama 1 Asama 2 Asama 3 Asama 4
* . - -
Gaz tahliyesi Deﬂgg'rasyon Tam Olcekli Tamamen

panellerinin acilmasi Yangin yanma

25 saatten fazla yanmanin ardindan yakinindaki
konteynerlarda herhangi bir yayilim olmaz.

1) EU Directive: must be transposed into national law/EU Regulation : directly applicable in all EU countries; 2) For Products and Services related to OEM supplies;

3) Draft status, planned enforcement 2027; 4) Offering goods or services to individuals in the EU/EEA Monitor the behavior of individuals in the EU/EEA
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Termal & Isi Akisi - Konteyner A&B

Container A - Door Temperatures - Inside and Outside at Stack A2 and A4
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“==AD2M4| ——AD2M4 ~-~ADIMSI ——ADIMSO

yards
H

2021/10/30 10:01:47----- S

401 43, 16kW/m*

o

30 -

5 /\ 3 ea
e ]

204

Thermal Radiation Intensity (k¥/n%)

foo S0 £ oo

e e
_____ "

Srester than 10.0 kW/(sa m) (potentially lathal within 60 sec)

Mjn

SUNGRGSOW

Max. Cell Temperatures in Stack B4
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E rwater than 3.0 kW/(sq m) (Znd degree burns within 60 se<)
[C] sreater than 2.0 kw/(sa m) (pain within 60 se<)

Time

EPA/NOAA Termal Radyasyon Tehdit Bolgeleri
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2024/10/29 22:00 2024/10/30 04:00 2024/10/30 10:00 2024/10/30 16:00
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SUNGROW

Termal & Isi Akisi - Konteyner C&D
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Container C - Inside wall temperatures Container D - Inside Door Temperatures
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Gaz Analizi
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;arrtw.an icinde A numune tUpundeki gaz konsantrasyonlarinin
Ozeti

Hedeflenen Gaz

H2, N2, O2, CO, CO2, CH4, C2H2, C2H4, C2H6,

C3H6, C3H8, and H2S
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Sample name

20m-9

20m-10
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10m/20m'de ayri gaz 6érneklemesinin dzeti
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SUNGRGSOW

Temel Sonu¢ — Yangin Sonrasi Degerlendirme

Konteyner B'nin yanma sonrasi gorunumu ve voltaj
kontrolu

Onemli sicaklik dereceleri

v A Konteynerinde Maksimum Sicaklik:
v B Konteynerinde Maksimum I¢ Sicaklik:
v' B Konteynerinde Maksimum Hucre Sicakhgi:

C Konteynerinde Maksimum Sicaklik:
D Konteynerinde Maksimum Sicaklik:
C & D Konteynerlerinde Maksimum Hucre Sicakligt:

ANENEN

Konteyner C & D'nin yanma sonrasl ic gorunumu
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Temel Sonu¢c—BESS Yanginla ilgili Analiz Degeri R

Side view
1.0cabinet 3hr
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1.Dcabinet 3hr Yanma Sonrasi Degerlendirme: Varlik kayiplari, geri
"""/_—-D kazanim degeri vb.
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Cloud height [m]
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Gaz Emisyonu - _ .
. . | | = Scenario1 F2 25°C AEGL-1 (1 ppm 30min)
lNncelemesi 1| = Scenario2 F2 18°C AEGL-1 (1 ppm 30min)
| | = Scenario3 D5 25°C AEGL-1 (1 ppm 30min)
T
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Simulasyon ve Gercek Test Karsilastirmasi



Temel Sonu¢—BESS Endustri Degeri

s
DNV

TEST REPORT

Sungrow Battery Energy Storage S
ystem

(BESS) PowerTitan 2.0 -

Large Scale Burn Test Report

SUNGROW POWER SUPPLY CO., LTD.

Document No.: 10522343-SHA-R-01
Issue: D Status: Final
Date: 21 February 2025

Proje Teklifi icin Temel
Gereksinimler
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Standard for ®

the Installation of Stationa SICAN/UL
' ANSICAN/UL
Energy Storage Systems 9540A:2019

2023

- A UMTEDSTAIES
D

STANDARD FOR SAFETY

Test Methed for Evaluating Thermal
Runaway Fire Propagation in Battery 1
Energy Storage Systems

@ G

Standart Yonergeler

2025 Copyright © SUNGROW.Commercial Secret

Fierce and quenching, casting en.
storage and security at a new leve.  Huaweipigiey Sy

Byd energy storage: december 19,2024 11:35

aprises S5 Jos

SUNGRGSOW

wm

Wartsila completes ‘worst-case
scenario’  fire tests on battery

storage under new procedure |

\;MC““"";A " frial in the fire, no fear of the te

e v e g Huawei completes the extreme

burning test of intelligent string

grid type energy storage system

Click to follow - huawei smart
photovoltaic
10:31614 people on february 21, 2025

\

[China,
shenzhen, february 21, 2025] nearly, huawej
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Endustri Evrimi
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