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Nobel Kimya Odulu ve Oykisu

* Lithium lon pillerin gelisimi icin JJ @
 The Powerhouse: America, |

China, and the Great Battery %E@ -

War — Steve Levine

AMERICA, CHINA,

— ANDITHE B === (=
GREAT BATTERY WAR

https: //WWW nobelprlze org/prlzes/chem|stry/2019/summary/



The electrification of transportation will see battery demand surge
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Lithium ion batteries will require enormous quantities of lithium, cobalt and nickel
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Tarkiye'nin pil kapasitesi-Arabalar

Kursun - Asit

TUIK tasit sayisi  adet
Otomobill 12,505,020

Minibus 490,653

Otobus 215,214

Kamyonet 3,791,152

Kamyon 845,306

Motosiklet 3,302,391

A Watt Toplam

12| 60 720 9003.6|MW
12| 150 1800 883.2|MW
12| 200 2400 516.5|MW
12| 100 1200 4549 .4|MW
12| 150 1800 1521.6|MW
12| 5 60 198.1|MW

Toplam 16672.4|MW

Ortalama yillik 1282.5MW

barissanli.com
Degerler: TUIK Agustos 2019 tasit rakamlari
"Turkiye'deki tasitlarin yas ortalamasi 13", Posta Gazetesi, 2 Subat 2018



Turkiye'de pil kapasitesi - Bilisim

Lityum lon

adet \'} A Watt Toplam
Cep telefonu 47,000,000 3.7 2.5 9.25 434.75MW
Tablet 1,000,000 3.7 4 14.8 14.8 MW
Laptop 4,000,000 11.1 4 44.4  177.6 MW

627.15 MW

barissanli.com

Kaynaklar/Kabuller: Turkiye'de akilli cep telefonu sayisi esas alinmistir. Yillik ortalama 800.000
Laptop satisi tzerinden 5 yillik bir kullanim kabul edilmistir.

Pil degerleri ortalama alinmistir, yeni modellerde bu rakamlar %50 daha yukarida olabilir 7



Turkiye'de pil kapasitesi - EV

o Elektrikl arabalar ve hibritler

2019 2018 2017 2016 2015 Toplam Ortalama pil Toplam(MWh)

Elektrikli 138| 155 77 44| 119 533 30 16.0|Li-lon
Hibrit 7424| 3876| 4451 950, 106, 16807 1.31 22.0|NiIMH

barissanli.com

Kaynak/Kabuller: Turkiye Elektrikli ve Hibrit Araclar Derneqi
http://tehad.org/2019/10/14/elektrikli-ve-hibrid-otomobil-satis-rakamlari-aciklandi-2/
Pil kapasiteleri yazarin kabultddar.


http://tehad.org/2019/10/14/elektrikli-ve-hibrid-otomobil-satis-rakamlari-aciklandi-2/

Toplam pil kapasitesi

16672.4 MWh — Tasitlarda Kursun/Asit

627.5 MWh — Cep telefon/Tablet/Laptop Li-lon
16 MWh — Elektrikli araba Li-lon

22 MWh — Hibrit araclar NiMh

oplam: 17337 MWh




Yenilenebilir ve Elektrikli Arabalar
Turkiye

10



Ruzgar 7200 MW — Gunes 34830 MW

Rizgar x1, Gilines x6.45
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Ruzgar 14400 MW — Gunes 29700 MW

Rizgar x2 , Gunes x5.5
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Ruzgar 21600 MW — Gunes 24968 MW

Riizgar x3 , Glines x4.62
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Enerji depolama simulasyonu ve
Turkiye elektrik sistemine etkisi

40000 MWh Depolama Tertiplenmis yuk egrisi - 40000 MWh
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http://barissanli.com/python/depolama.php

Kodlar: https://github.com/barissanli/python-energy/ 14


http://barissanli.com/python/depolama.php

Turkiye Araba Projeksiyonu
Elektrikli ve Hibrit Araba Senaryolari
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Dagitim noktasindan — Ankara
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(d)
. 8. Results for individual PEVs for 10% penetration case: (a) uncontrolled
arging powers of 20 PEVs, (b) smart charging powers of 40 PEVs, (¢) V2G
wers of 40 PEVs, and (d) SOC for all PEVs (Each different color stands fo
arging/V2G power/SOC for a specific vehicle with a total of 100 PEVs).
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Fig. 6. Aggregated load profile with uncontrolled charging for 10% PEV
penetration for 100 simulation runs.
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Fig. 7. Aggregated load profike with proposed algorithm for 10% PEV

penetration for 100 simulation runs.
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Adaptive V2G Peak Shaving and Smart ChargingControl for Grid Integration of PEVsFatih Erden, Mithat C. Kisacikoglu, and Nuh Erdogan



Bayram Trafigi - 2040

g SHEREE  istanbul disina gikan minimum
" 1.5milyon arag
e fmenis' Her biri 90KWh
lzmir Tiirkiye Saatte ortalama 62500 arag
il Adana Vo 1000 araca 4 acik(kamu) sarj noktasi

6000 sarj noktasi sadece yer degistirecek

Lefkoga

Sarj noktasi (kW) Arac Siire(saat) MWh

100 62500 0.9 5625 6250
150 62500 0.6 5625 9375
300 62500 0.3 5625 18750

Kaynak/tahminler: Hizli §.arj noktalari, saatlik ara¢ rakamlari tanminidir.
Sarj noktasi sayisi icin : "Deloitte : 28000 new charge points needed in the next 10 years



Dinya Ornekleri

18



Diinya Ornekleri

Standart daha yerlesmemis ise
- Pilot proje-6grenme ve raporlama

Hedef

Lisansli oyunculara hedefler
Ornek projeler

Standart belirleme

19



Duzenlemeler

e Teknik standartlar
- Bina/yangin
- Tesisat
- Performans

* Plyasa islemleri
— GUn oncesi/dengesizlik
- Yan hizmetler

20



ABD iy

NFPA

NATIONAL FIRE PROTECTION ASSOCIATION

The leading information and knowledge resource on fire, electrical and related hazards

e Ulusal Yangin Koruma Birligi

 National Electrical

Code (NEC)

Electrical codes and standards

The NFPA® family of codes and standards that deal with electrical issues are as dynamic as the subjects they
address—including NFPA 70®, National Electrical Code® (NEC®), NFPA 70B, Recommended Practice for Electrical
Equipment Maintenance, and NFPA 70E®, Standard for Electrical Safety in the Workplace®. These extensive
documents reflect changing industry needs and evolving technologies, and are supported by research and
development, as well as the practical experience and input of your peers in the field. This commitment to keeping
you current also manifests in brand new products like NFPA 78, Guide on Electrical Inspections, which covers the
minimum criteria to aid in organizing and conducting electrical inspections, as well as NFPA 1078, Standard for
Electrical Inspector Professional Qualifications, which identifies minimum job performance requirements for electrical

inspectors.

NFPA 70, National Electrical Code® »

NFPA 70B, Recommended Practice for Electrical
Equipment Maintenance »

MFPA 70E, Standard for Electrical Safety in the
Workplace »

MFPA 78, Guide on Electrical Inspections »

https://www.nfpa.org/NEC

NFPA 110, Standard for Emergency and Standby Power
Systems »

MNFPA 111, Standard on Stored Electrical Energy
Emergency and Standby Power Systems »

MNFPA 1078, Standard for Electrical Inspector
Professional Qualifications »

21



NEC

* 705 — Enterkonnekte Enerji Glc Slstemlerl
e 706 — Enerji Depolama Sistemleri '

 NEC Correlating Committee altinda
- 79 Gyeli DC (Dogru akim) Task Group

- 12 standart referanslanmis
* Diger maddeler 480, 690, 692 ve 694

22

https://iaeimagazine.org/magazine/2019/04/17/energy-storage-systems-nec-article-706/



NEC 2017 — Bo6lum 7 — Ozel Kosullar

 Madde 706 — Enerji Depolama Sistemleri (ESS)
e DC komitesi ~ Yakit hiuicrelerine benzer

(1) NFPA 111-2013, Standard on Stored Electrical Energy Emergency and Standby
Systems

(2) IEEE 484-2008, Recommended Practice for Installation Design and Installation of
Vented Lead-Acid Batteries for Stationary Applications

(3) IEEE 485-1997, Recommended Practice for Sizing Vented Lead- Acid Storage
Batteries for Stationary Applications

(4) IEEE 1145-2007, Recommended Practice for Installation and Maintenance of Nickel
Cadmium Batteries for Photovoltaic (PV) Systems

(5) IEEE 1187-2002, Recommended Practice for Installation Design, and Installation of

Valve-Regulated Lead-Acid Batteries for Stationary Applications

(6) IEEE 1578-2007, Recommended Practice for Stationary Battery Electrolyte Spill
Containment and Management

(7) IEEE 1635/ASHRAE 21-2012, Guide for the Ventilation and Thermal Management of
Batteries for Stationary Applications

(8) UL B10A, Electrochemical Capacitors

(9) UL 1973, Batteries for Use in Light Electric Rail (LER) Applications and Stationary
Applications

(10) UL 1989, Standard for Standby Batteries

(11) UL Subject 2436, Spill Containment For Stationary Lead Acid Battery Systems

{12) UL Subject 9540, Safety of Energy Storage Systems and Equipment



NEC -M706

* ESS : Enerjiyi daha ileriki zamanda kullanmak i¢cin depolayabilen bir
veya daha fazla parcanin biraraya getirilmesinden olusan sistem

« ESS — TUum Sistem (Self contained): hicreler, piller, modduller, Gtm
kontrol sistemleri, aydinlatma, yangin onlemleri, alarm sistemleri, bir
tek depolama konteynir veya birimde bir araya getirilmis

* ESS - Eslesen parcalarin mihendisligi (Pre-Engineered of Matched
Components) Onceden muhendisligi yapilan ve sahada biraraya
getirilen

https://allstarce.com/wp-content/uploads/2016/12/2017-N EC-Code-Ch-?-Article-706-.pd%4



NEC 706

* Devre isterleri (Circuit Requirements)
» Elektrokimyasal enerji depolama
* Akis pil depolama (elektrolit sizintisi)

100V sinirlari, gaz borulari ile ayni odada izin
verilmiyor, havalandirma, ayiricilar

25



International Fire Code 2018

e 12.bolum enerji sistemleri
Bolum 1206 — Elektrik Enerji Depolama Sistemleri

TABLE 1206.2
BATTERY STORAGE SYSTEM THRESHOLD QUANTITIES.

BATTERY TECHNOLOGY CAPACITY®
Flow batteries? 20 kWh
Lead acid, all types 70 kwh
Lithium, all types 20 kWh
Nickel cadmium (Ni-Cd) 70 kwh
Sodium, all types 20 kWh©
Other battery technologies 10 kwh

For 5111 kilowatt hour = 3.6 megajoules.

a. For batteries rated in amp-hours, kWh shall equal rated voltage times amp-hour rating divided by 1000
b. 5hall include vanadium, zinc-bromine, polysulfide-bromide, and other flowing electrolyte-type technologies.
c. 70 kWh for sodium-ion technologies.

https://codes.iccsafe.org/content/IFC2018/chapter-12-energy-systems#IFC2018 Pt03 _Ch12 Sec1206

26



IFC 2018 -1206

Ust limitler

TABLE 1206.2.9
MAXIMUM ALLOWABLE BATTERY QUANTITIES

. I . BATTERY TECHNOLOGY MAXIMUM ALLOWABLE QUANTITIES? GROUP H OCCUPANCY
Yan g I n S I Ste m e rl Flow batteries® 600 kWh Group H-2
Lead acid, all types Unlimited Mot Applicable
- - Lithium, all types 600 kWh Group H-2
G az aI g I Iam a S I Ste m I Nickel cadmium (Ni-Cd) Unlimited Not Applicable
Sodium, all types 600 kWh Group H-2
Other battery technologies 200 kwh Group H-2¢

ULl L
D O | l m e For 511 kilowatt hour = 3.6 megajoules.
a. For batteries rated in amp-hours, Kilowatt-hours (kWhj shall equal rated battery voltage times the amp-hour rating divided by

b. Shall include vanadium, zinc-bromine, polysulfide-bromide, and other flowing electrolyte-type technologies.
. 5hall be a Group H-4 occupancy if the fire code official determines that a fire or thermal runaway involving the battery
technology does not represent a significant fire hazard.



ABD'de EDS Giivenligi

e ABD'de EDS ENFPA'/'O, National Electrical Code (NEC)

Requirements Flooded LA & Ni- VRLA Li-ion & Li Metal

Cad Polymer
1 . : 1. Safety caps 1. Vent caps 1. Self- resealing | 1. NA
- N FPA 70 . 1 ICC International Fire Code (IFC) 2. Thermal runaway |2. NA flame 2. Required
. mgmt. 3. Required arresting caps | 3. NA
3. Spill control 4. Required 2. Required 4. NA
- NFPA 1, ICC IFC 4, Neutralization 5. Regquired 3. NA 5. NA
NFPA” 5. Ventilation 6. Required 4. NA 6. Required
N FP A 8 5 5 6. Signage 7. Required 5. Required 7. Required
- - 7. Seismic Control 8. Required 6. Required 8. Required
NFPA 855, ESS Installation Standard s e deetion 7 Rene:

° ANSI NFPA 70 National Electrical Code
- UL9540 e

 Article 706 — Energy Storage Systems

- UL1973 « New in 2017 edition

= Article 480 — Storage Batteries

- UL9540A « Article 712 — DC Micro grids
— UL1974 * New in 2017 edition

https://share.ansi.org/Shared%20Documents/Standards%20Activities/International%20Standardization/Regional/Staff/LMM/US-
Africa-CESP/CESP%20Kenya%202018/Presentations/UL%20Presentation.pdf

28



UL9540-Standard for Energy Storage Systems and Equipment

Technology specific criteria of UL 9540:

Kapsam

Genel elektrik givenligi

Guvenlik analizi ve kontrol sistemleri
Yangin algilama ve bastirma(suppression)
Sebeke etkilesimi

Teknolojiler

Isaretler ve uyarilar

Elektrik testleri

Mekanik testler

Cevre testleri

UL 1973, Light Electric Containment of moving parts tests

y Rail (LER) and Stationary Strength and leakage tests
Batteries &

Electro
chem-
ical

A ANSICSAFCT & Strength and
UL 2200, CSAC22.2 No. 100 leakage tests
Parts suitable for chemical
service (e.g. hydrogen),
strength and leakage tests

WARNING: L LI LS
o Reduce the Risk of

Voltage Circuits Ini"_w‘ reac_!
all instructions

Arc Flash Warnings Restricted Access
Markings

Enclosure Ratings | Code Markings
(Seismic, IP or NEMA + NFPA 70 (NEC)
enclosure ratings, = ICCIFC, NFPA1
installation limitations, = NFPA 855 (TBD)
etc.)m

https://share.ansi.org/Shared%20Documents/Standards%20Activities/International%20Standardization/Regional/Staff/LMM/US-

Africa-CESP/CESP%20Kenya%202018/Presentations/UL%20Presentation.pdf

29



UL19/3

UL 1973 - Standard for Batteries for Use in Stationary, Vehicle Auxiliary
Power and Light Electric Rail (LER) Applications

Construction Construction: technology specific

« Overcharge Tests
* Short Circuit
* Over discharge Protection

iﬁ Nickel Batteries 3 'Tmba'a"”‘d Charging Environmental
* Temperature

*Mh Lithium ion Batteries

« Dielectric Voltage Withstand * Resistance to Moisture
Lead Acid Batteries * Continuity « Salt Fog
* Failure of Cooling/Thermal Stability  External Fire Exposure

System
= Strain Relief Tests

M (formerly Internal Fire Exposure)
Sodium Beta Batteries

= Static Force

Single Cell Failure Tolerance

5 X 2 5 = * Impact
, glcfr‘:zlrilr::gal SRS 2 | Electrochemical Capacitors .3\.:73%?;- ture/Handl
= Mold Stress
https://share.ansi.org/Shared%20Documents/Standards%20Activities/International%20Standardization/Regional/Staff/ LMM/US- 30

Africa-CESP/CESP%20Kenya%202018/Presentations/UL%20Presentation.pdf



PNNL 7

Pacific Northwest

* PNNL-22010 Rev 2, Protocol for Uniformly Measuring and Expressing the
Performance of Energy Storage Systems

— Depolanan enerji i iy Rageton Dy Oyl
- Doldur-bosalt verimlilik | '
- Tepki zamani H ‘ (T

- Yuk alma orani (ramp rate) i ‘ H I e
- Reaktif guc tepki zamani I ‘.. Ml‘ =‘|\. ’
- Reaktingg yUk alma orani | “ | ||HW L) ( |
- g direng | | ‘y L

- Bosta enerji kayip orani “ |

- Oz desarj orani

31
https://energystorage.pnnl.gov/



ABD California

 FERC - 2016 NOPR'da Enerji Depolama:

 Elektrik sisteminde nerede meskun olduguna bakmaksizin sebekeden elektrik
a.“p bunu daha sonra §ebekeye gen Ve”n kaynak "a resource capable of receiving electric energy from the

grid and storing it for later injection of electricity back to the grid regardless of where the resource is located on the electrical system.”

e CAISO — (Sistem operatorii ~ TEIAS)

- Cift tarafli teklif
* Pozitif elektrik satimi
* Negatif sebekeye alimi

- Yan hizmet teklifi
- SOC (State of Charge), sarj durumu da traderlar tarafindan sisteme giriliyor

32
https://blog.powercosts.com/2018/01/21/bidding-energy-storage-resources-esr-caiso/



CAISO'da depolama kismi

Storage

Maore storage is being connected to the 150 grid, including non-generator resources, such as batteries, that can store electricity until dispatched.

10/14/2019 " Batteries trend Data

H I'.'I‘-.'I

Batteries

https://www.caiso.com/TodaysOutlook/Pages/supply.aspx

33



L T

California ﬁ’:

AB 2514 (Assembly Bill) — Ch 469
— Bolum 7.7 yi ekliyor (Public Utilities Code)

CPUC — 1 Mart 2012 — Hedef belirleme toplantisi

1 Ekim 2013 — Enerji depolama alim hedefi
- 31 Aralik 2015
- 31 Aralik 2020

Sirketler - 1 Ekim 2014 — Kendi hedefleri

Enerji depolama sistemi: Enerjiyi alabilen(absorb) , bir siire depolayabilen
ve enerjiyi geri veren(tevzi) ticari olarak erisilebilir teknoloji

https://www.cpuc.ca.gov/general.aspx?id=3462

34



California - AB2514

Alim ve uygulama sartlari:
a) YEK'i guvenli isletme
b) Kesikli kaynaklari tam gugcte kullanma
c) Pik talep icin fosil kaynagi azaltma
d) Yuksek emisyonlu kaynaktan elektrik
Alimini azaltma
e) iletim ve dagitim kayiplarini azaltma,
sebeke kisitlari dahil
f) Pik zamanlarda elektrik talebini azaltma
g) iletim, dagitim giincelleme yatirimlarini
azaltma-ertelemek igin
f) Fosil kaynakli Gretimden alinan yanhizmet

yerine

adopted pursuant to Section 2836. The plan shall address the acquisition
and use of energy storage systems in order to achieve the following purposes:

(a) Integrate intermittent generation from eligible renewable energy
res::d)urces into the reliable operation of the transmission and distribution
grid.

(b) Allow intermittent generation from eligible renewable energy
resources to operate at or near full capacity.

(c) Reduce the need for new fossil-fuel powered peaking generation
facilities by using stored electricity to meet peak demand.

(d) Reduce purchases of electricity generation sources with higher
emissions of greenhouse gases.

(e) Eliminate or reduce transmission and distribution losses, including
increased losses during periods of congestion on the grid.

(f) Reduce the demand for electricity during peak periods and achieve
pe[rdpanent load-shifting by using thermal storage to meet air-conditioning
needs.

(g) Avoid or delay investments in transmission and distribution system
upgrades.

) Useenergy storage systems to providethe ancillary services otherwise
provided by fossil-fueled generating facilities.

http://Aww.leginfo.ca.gov/pub/09-10/bill/asm/ab_2501-2550/ab_2514_bill 20100929 chaptered.pdf 35
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Figure 1 - Structure of Energy Storage Engagement

1T

Figure 5 - Process New sub-

_

committee

First steps
Initial consultations on need
-
Consultations on topic areas and scopes (AS/N
5139)
Consultations Round Il
Verify scoping and priorities
Consensus on work programs, international participation, and project proposals
Publication of out and path f d
36
Execute identified actions on committees and submission of project proposal

https://www.standards.org.au/getmedia/64b6ec70-48d8-4c01-ab33-93ff21115a9e/Roadmap-for-Energy-Storage-Standards.pdf.aspx
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Figure 4 - Relevant committees

EL-042: Renewable Energy Power Supply Systems . .
T ———— Figure 2 - Recurring themes
* Current projects and publications include AS/NZS 4777 series and AS/NZS 5139
* AS/NZS 5139 will remain in scope until publication and may move to EL-061 for

future maintenance
* Possible future scope (as related to energy storage systems): Inverters and
related concerns
EL-061: Electrical Energy Storage
+ Active, but in need of reconstitution
* Mirror to IECTC 120
* Possible scope: Coordination of work, product standards
EL-005: Secondary Batteries
+ Currently inactive, will likely be reactivated
* Previous published standards had a broad scope across battery types, including
some relevant to this process.

* Possible future scope: Secondary batteries not included in household/building
storage systems. This could include automotive batteries and others.

* Management of standards relevant to household/building electrical energy
storage systems could be moved to EL-061.

EL-054: Remote Demand Management of Electrical Products
* Active
* Currently working on the AS/NZS 4755 series
* Possible future scope (as related to energy storage systems): Update of remote

demand management technologies in batteries.

R T ey International alignment and engagement

* Active, and in initial stages of engagement
* Mirroring IEC SC 8A
* Look to adopting standards at a future date

Recycling

Product Safety Product Handling &

Performance Transport

Training
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Figure 3 - Priorities

Safety of Installation

= Highest priority, with document in process: AS/NZS 5139, Installation and safety requirements
of battery storage systems.

Product Standards
* Product safety (including marking) standards remain the highest priority and are currently lacking.

» Performance measurement is mid-to-high priority for certain stakeholders {consumer advocacy
groups and government).

» Operational control standards gained moderate support from stakeholders.

Grid Connection

» Participation on |[EC SC BA was identified as important to ensure effective management of
renewable energy sources and their connection to the grid.

» Demand response management (AS/NZS 4755 series) was identified as mid-to-high priority for
certain stakeholders (networks, retailers, and battery manufacturers), with a specific need for
education around this series.

Recycling

*  Mid-to-high priority for some stakeholders, with industry bodies such as ABRI and CEC to

lead initiatives.
Handling and Transport

» General consensus is that this is most appropriately handled by existing committee structures
and documents.

Training
» Standards development of the above topics will support training, but no identified need for
Standards Australia activity in this area.

International Participation

* Greater international participation was a common theme, especially as it relates to active
participation on IEC TC 120 (Electrical Energy Storage Systems) and IEC SC 8A (Grid
Integration of Renewable Energy Generation).

Priority tion
INSTALLATION

Undarsray  Engagament in devalopmeant of ASS
MWZ5 5139 via sharng of committes
dmafis pilot

“Undarway  Undsriaka standamds devebpment

process for propossd ASMNIS 5129

Staksholdars to express inamsst
wia relevant indusry assocations’

namnatng agansations®

Standards Austraia tachricd

committas EL-042 and subcommittes
(Sataty of batiary systams for usa in

imvartar anangy sysiams)

2015 - publcation
({mantanance then 1o ba
frars famed to BLA061)

" 015 - publication [pnding

consansus?; publication
enpaced Q1 FY 2016-2017,
mantanance then to ba
transfemed 1o BEL-061)

INTERNATIONAL PARTICIPATION

Undarway  Rairvigoraie EL-061 tomimord EC TG Standards Austraia’s aksholdars Feb 2017 - Jun 2017
120

COMMITTEE

1 Undariaks mcmsfiution® of EL-081 Standards Austraia’saksholdars Feb 2017 - Reb 2047

1 Ddinsate scopas batwesn commitiess Standards Austrdia Feb 2017 - May 2017

PRODUCTS?

1 Devalopment of product sadsty
. Fandards induding marki

3 Devalopment of oparational contal
standards

Stakeholdars to submit proposa®

S

" Staksholdars to submit proposal

Found 14 Feb - Mar 2017)

" Found 15 (Aug - Sap 2017)

GRID-COMMECTION
Undarway  Paricipate in BL-034405 which mirors
IEC 5C 2A (Gnd ntagation of renswabls

Stakeholdars to express intamsst

b 2017 - ongoing

anangy ganaration)

2 Educaion progran for ASMNES 4755, in - Standards Austrdia may beina February 2017
particular Part 3.3 [position to co-resounce this indiative

with indusiny/govermmant

RECYCLING

4 Mo direct action at presant. ABRIand A [
CEC and ndustry guiddines

HANDLING ANDTRANSPORT

4 Liaison' with CH-008 to be created with  EL-D81/CH-009 Fabruary 2017
EL-081

TRAINING

4 ASMIS 3123% may assist. BL-061 to EL-081 Fabruary 2017
monitor.
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AS/NZS 5139:2019, Electrical installations — Safety of
battery systems for use with power conversion equipment
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Son kisim
Pil yeni degil
Ama kitlesel kullanimi (konut/konteynir) gelisecek
Yangin, performans ve tesisat
Plyasa
Egitim ve insan kaynagl
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