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8 NAHAELZ J|= Het S SE=2MHIF =2 &40, ATHA0UEX JHE 0

2410l =0t et DI=2 202249 88 &IIXHE HiE2l, 28 Y& S
MTHMHHX AHH et EX2 X2 d#2 ZLE6IH =4 o0lA
Z=H" (Inflation Reduction Act, IRA)S L2 AIZCH QISd0l&E LFEH=2
oz dl K&, HelA o1& 22 ¥ MM XS EZEotl U2,

2dst M0l A HEot OIXtA X
ANESl ZYXOI J4Z01 JIHECH. Olol [Hek, ESS HDJI2, 2eld|2t,
BHEICI MIZAL, 2t S 8 S 2ADI22 THt2el A £et 28t
tCE.
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cl&0I28iE 2= =2 GIUX
AN HXZ =220 =2t

<3 2> =L ESS HHiE{2]| =1 BE

T2 174 184 ‘194 204 214 bt 234 HA
X A= 14 164 114 2 2 8 134 5374

Atz 2haks](2023), OlAX|I M ZERI(ESS) &4 |4 ghet A7

-1 o [RLay =1 o o
SYLE(2024), BN LY - FH OHXIMEER| =t CHAl SACH 29 2hol| 6ol
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O0I=3H 2 & & 3l (National Fire Protection Association, NFPA)= 2l&0I&
BiE 2l St Z2d Al S8 fE 0oz OSHUHXIL HAHZ X 20
FEH BIECl= Z=3(Terminal Runaway), @ESS WE2| &0 UK 2
olsh UH JI2HZ Alt = HE) 0IF M&ESH(Strended Energy), @Z Z=Al
ESS &Molld =£2 0t R4 ¥ JtAL JIM &4 (Toxic and Flammable
Gas), @4 AHIY S =HASAN E2XH2=z st stXf S A2t
Xl (Deep Seated Fires) s T=0IRULCH. Sdl, NFPA(2020)0I A= SOt
g L ZUZ HAT= ESS &£HI9 S44 oIl LA SHEO
=00 =% 2X HIGHE YXot)| |s LM ES +&otn AL

<E 3> ESS M| A Al =

L2l FAF - AR

= = o o —_
o+ NFPA 855 2020 edition [FC 2018 Section 1206 NFSC 607
7|F | '8 ESS AH| AEHCIE! 'ESS A|ARl 7| KA |E2| 2RRHRHH7 |7
4.12.1 ESS MH|= NFPA 690 | 1206.2.11.3 ESS AMol= =H| | HoZHHZAH|) HiZHH|=
M2 ZYEX|A|A-O|LL JIAREY o2t O 2= & | ChHE 49| 7IF0| et
NFPA 680 2 ZQi=1E | SlLto| WA HiEMHIE X[ | MX[SHOF SiCh
MES MX[sOF BHCE siiof EPEE 1. HH%EI-HHEE*EQE#%%
et 1. iﬂigoﬂlﬂ 25%= Al Olgsl ZANMoz HiEst A
St=E HA 2. HEEFOE 1 S 18w
2. HFEMHA 2 X4 0.00508 O|&o BHES HiEE A.
m/s2 HiE 3. St ZX| 7|9 ZX|of et
AEE A
Table 442 SWH ESS HX| | 1206.2.8.2 7. ESS HHEZ|E | HINMZ(UgRE) 7| KEEK|
[HIHE ESS H=E] Bk 37H2 509.100 M2t | AX|EAQl HA|, HiERHE2
(b) ESSH2 CtE2 2Eq; Ct2at Zo| gstrel gfof | ‘AxEel mtdsitx 59
el 2A|Zt estrElslor sict | it 7|=0f 2t RO et CHiE
T2 * Group BFM,S and U : Yot Yoleloor Sk Tt
1A|Zh st el HiE2IA Qo] EAoL SoiH
* Group AEl and R : HIIMYER| ddls Yalre
N SIX| b2 5= RUCE
439 £0|, ESSE= et 1206.2.8.1 IX]. ESS= A& | HHOEREX|HY) M7 | MEHK =
Ax| | SLEMO ATH2IXt 75ft22m), XISk 30ft(om) | Bret o] Fa 2V
olX| ZEE = Qe 50|12 O|LHOfl MX|sjoF et sl XHOZHE] XA 22m,
N AX|sfjoF tCt. X5t 9m O|LHjofl MX|sHoF BiCt
AtzE: 21&8H2022), 0l= APS ESS HAf - ek Ab R Yot = ESS BHAf CHAY

al
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0= 20194 Otel=Lt=0l fIXISt APS it ESS HHECIA St HMS
HIIZ ESS 2HME 2te - M2 - LdAsS - =

SaM AL (Hazard Incidence) 2 &&Fotd), ESS &HI0 CHet £XI JI=E
(NFPA 855)2 AN, A0 PETX L= F2 UL940A AIENl 2

HIAEES #3igt NS R+ols S ESS HEd =22 I8 M2 OtelotiL
G

n

o
201949 DNV GL2 EItA XIIEXNE S8t St 0|2, ESS =2 HR 2
&g £01J| /8t YE HiJ| S ESS oY SHEE 8 012 - 78 S
1600 Jl2t SsAHAE Soll st - =2 ol 2 S BUM(2180I=2t1E 2
Zgr QE L SHHEIL CHE JIE= HDEDA))E Y2HoI/ACH Y BEOAN=
clSO0I2bHE el 3 Al BIESOtA 2 EY 82 JSSot HEE
HiZE JFASH0 CHSE 2= (Air Change per Hour, ACH)S oIRICH 7 ZUE
HI®CZ &% FII 25 HES HAM 3 0 HE0| Jisg AHez
JITHEICE O 2 A5 AMIB(AZ222, Hi-Fog D2=2AF, NOVEC 1230 HAEAZIOHA],
AL AstEH]) A A5 AE, JIARI B0 e =2 2 Ha S
ESS &2ted =2 {8 RQES Z4HGIH &H HAHRH S - =2 HIHE
AN = JUAEE OLs dPHs HESHUT
<E 4> WME JtAY T L5 27| Z(ACH)
HiE{ 2| 27|(Ah) 60 250 | 500 | 1000 | 2000 | 4000
T 7tA HE() 120 | 500 | 1000 | 2000 | 4000 | 8000

2450 %R_ 2718 15m(ACH) | N/A | N/A | 68 85 95 | NA(>100)
2240 %Ré 37|18 15m'(ACH) 10 22 42 48 | NA(>100)
* 7kA MAEES /A B 2, AAIR'E2 0.5barg. 2 7MY

AF=: DUN GL(2019), Technical Reference for Li—ion Battery Explosion Risk and

o

Fire Suppression XA

=
o
OFRA AlE oty

2) DNV GL(2009), Techni
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FIFI4Marine o} IESEN
facton ! o | mmEA
=2 H8s I Hs H24s 002 IF2 ds E= 21t 8IS

XFE: DVN GL(2019), Technical Reference for Li-ion Battery Explosion Risk and

Fire Suppression M7
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e 22 ZHOD UCH Sol Hz2rel XA
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3) Tesla(2022), Industrial Lithium—lon Battery Emergency Response Guide
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(28 3] H&et 2[&ol2uiEzE| 8| &t SXIE

[}

FIREFIGHTING MEASURES ' FIRST AID MEASURES '

5 Firefighting Measures 7 First Aid Measures

WARNING: g and arc flash | 7.1 Electric Shock / Electrocution
sla for

Seek immediate medical assistance if an electrical shock or electrocution has occurred (or is suspected)

5.1 Firefighter PPE 7.2 Contact with Leaked Electrolyte

F
It

5.
s
h

AFE: Tesla(2022), Industrial Lithium-lon Battery Emergency Response Guide
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[18]
[19]

g2, "=UQ ESS PSS, Ol oKl HEEel E4f ESS AHY

o 2ot MIOIU, 2023.7, 1-20

-

SAUL(2024), “EHYE - B2 UK MEEX 3 CHAl SRAUACH. 24
OHOYl BBH™ , 2024.6.29.

DVN GL, “Technical Reference for Li—ion Battery Explosion Risk and
Fire Suppression” , 2019.11.

NFPA  “Energy Storage System Safety Fact Sheet” , 2020.6.

SNE Research “LIB MGHH AIE & L ML" | 2024.11.

Tesla, “Lithium-lon Battery Emergency Response Guide” , 2022.11.
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[28 2] AR HFE e AlE 2 & ddd S7H=5(2020-2030)

Global Edge Computing Market BEvE

Size, by Component, 2020 - 2030 (USD Billion) GRAND VIEW RESEARCH

36.9%

Global Market CAGR,
2024 - 2030

$11.2B

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
@ Hardware Edge-Managed Platform Services Software
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1. Uptime Institute - Tier Standard

HRANMAM I CHEEQ HIOIEEE 2IZSHE=Z= Uptime Institute

Tier CISHEIL UCH. Uptime Institutes =IHT2Z S8 U=
OIZHHIOIE e S3 2SJI222, HOoIHMES Jigd, otdy,
SANE+4 S UOIEHAMAE ds0 st EES MI3SU. 52 2AI2
HIZst & 100H=2 XNGARAE Soll HOIEHAE 15 HFE +86IH
LIOID OIOIEME 29 - ARXE U4 Ws Z=33), HOoIHAMEH
2 HARBON(AXE )Y L 0l - SHEDAM, A8 S Crest
MBIAZE MSSHCEH. 01 2 HIOIHAME 2Al & 2H2 s&No=z It
ot= COIOIEHHIE f1& 2rAl EOtH(Data Center Risk Assessment, DCRA)’

AH2o MEst 12 =011, KA =HE AHAEGlE S A0l olTe}
2e|E 2SBdte IT &8 FOH(Efficient |T Assessment Stamp, EIT)
S 29302 OIOIEHMEHN CHol &H 1S 2tH S0l AFEO sHa
CHL UZotE 2lRotH &I - J1H & 2 R4AE Tier s 223
ROIg HES=  Tier & 24 (Tier Gap Analysis, TGA)' , 4lEf 2t
SIANZE WE S22 GItoltod 23Y Jts ¥ 2lA39 FATE SE=R
S AIEL Q1IZetet 292 SEAECZ ZES=  'MA0C! S (Management

& Operation Stamp)’ S CISH AHIAE HZ6t10 UCH.
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[Z2& 2] Uptime Institute & M3 MH|A

g Z=2JH

HIO|EIE] A RFZH(ATD)

HO|EVHIE 7= RIZH(ATS)

G|O|E{dIE] 22 [X} W-F(AOS)

UFTIME INETITUTE

UPTIME INETITUTE

UFTIME MNSTITUTE

A7 % HIN

uptime

Executive summary

Lt it mper! Jarm 1 [

Friday, 12 January 2024

Five Data Center
Predictions for 2024

uptime

Executive summary

Ui il iparce rogert Marrh 1014

lhursday, 28 March 2024

Annual Outage
Analysis 2024

uptime

Executive summary

Tuesday, 30 July 2024

Uptime Institute
Global Data Center

Survey Results 2024

ET 25

M&O Q=

Campany

M&O )
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AE MESHALE, S I8 Sofl A5 2 S5 =HUEXE
LIHSHC, Uptime @12 OIOIEAE Sl £AH, =, & 3JHA 9=

Design Documents, TCOD)2 GIOIEHAIEI D} SESH Tier JIE(SH Jis
AZHSE EF6IEE2 HAHCA=X 25 QIS PEEER o=

m
10

(Tier Certification of Constructed Facility, TCCF)& GIOI& Al

OITEIt ME - SE A et RERH=XE EO6tH, 29

rn

OI=(Tier Certification of Operational Sustainability, TCOS)2 &H -

IS0l 22 HOIHMEEI 2282z 2EEHL J=AE BIIe.

—

4 40 K
HO

A

<X 6> Uptime Institute Tier 215 REE FL =2
TE 2AISTCpD) THAUSTCCR) 2FX|H8 US(TCos)
S| o|l= X|E X7 x= O|= XlE =
_)'\_agzs?__l 7|%AE-|7:”, }élAlAE-'l” E7:”|_|o TﬁAj—I:-I_ :I'L_"'T |_|o° T|—| Ol_c'>_
Level 4, 5 T&C 8 = 6712 Zut
o |- Ter BE AA K@ [ ME ofFsl Al |- AW 29 2K &
Moot | g2 4dE 8 2A4 =H|/Z 22, X Eot
= et - MESASAH S AR ZE) - EX S 7P SSEY
% B
| Uptime | - 1:2XF 2|5 - 124t 2|7 1} 2155
Z | Institute | - Tier AAQIS B2 |- Tier AAHOIS B2 |- My L2 Hxp g8 ¢
M QIE{R
Ei AL 74 MH|2HE . | I MH|2YE . Y
Aoy | Ter BEZIOH WYl | OlSSh a4 A A |HA HE X 57, 28
s SoF AA et 2 g x| 5 A 75
7|t 5~1270E 3~671& 4~1274 &
=1 Ofs} Al A2 Bk A2 o AlRez | RE FReE 2Y
=N eTe deld 2E H4E 2lA3 XA}
A& Critical Facility Service
5) (2UH) ETLink, @I3ACIEIZHACIEIMEIA S
----------------------------------------------------------------------- Hel CIOIEME QASHES 286 SAMHael wot / 59
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Lt. Tier QISAIE &

M & AA 2 118I= Ol&f0ilA 2F 3,50004 Ol&t GIOIE dE 0l A

IESS 2=otUCM, 20248 11E JlE =W CIOIEH&E Uptime
Institutel 5= 22 AME2 & 100H=2 LIEFHCE.

[O8 3] shel Tier 215 HOlEHME &

Hl
Hn

AF=2: Uptime Institute

<# 7> =4 Hlole{ME 21E 2H(20244

11g 7|1%)

AR Al EH X 5 7Y
BNKE281&E BNKE&I1E ITC HAL | TCDD Tier I 915
LGU+ YZE oy ME Z7| | TCDD Tier I 91&
NHE2&81E NH ICT G|O|E{MIE Z7| | TCDD Tier I 215
SKB ME2#3 ME | TCDD Tier I 91&
A A2l I TAE Z7| | TCDD Tier I 21&
AHdsSDS ICT =&l ZA7| | TCDD Tier m 2%

AHdsSDS ¢ OOy MH M2 M&O &¢I
ShoAtR| Ml 8 et MG IT ME ME | TCDD Tier I 21&
st =T L iy | 1CDD Tier In €15
EgHCTAH TCCF Tier I 215&
S 2 £ 0f| ot H|O|HMH 47| | TCDD Tier m o1&

AXFE: Uptime Institute
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<I¥ 8> Uptime Institute - Tier 21& FL &=
Tier 224 Tier I Tier I Tier I Tier IV
AR OfH| 748 N N+1 N+1, 2N 2N
rul 4
o 8% crol crol CHel 4 ofH] | AbA| O|EE}
27 A)
o 1]
) X X X o)
8™ X2 X X 0 [6)
it Ui X X X 0
ST | (512E o) | (B oF) | (ROIUE o) | (Class A)
SHQIZ HYX] X 10 CH 10CH OfA 24A|7H AA|
OFXTS} L ZsHA
iz x| OIS AL COTE R
9= e Lz (2= ZOHo]| Chol

(Fault Tolerance)

MH|IA TR

MEA SEEHED

T o A1
(Single Point of
Failure)

Tl Q1% 0f 2

T+ Q1% 0f 24

]

A2 +3Hx),EPO

OIZH T DFATE

22.8A|2t

22.0A| 2t

1.6A12¢

263&

71844%)

99.671%
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2N

Tier I : N

Tier II : N+1

79

Utility Sw Gear

Utility Sw Gear |—| Gen Sw Gear

—| Mech Sw Gear I

—| Mech Sw Gear | v
P
s
.
UPS OUTPUT UPS OUTPUT
Sw Gear Sw Gear
P P
) COMPUTER D COMPUTER
u u
Tier I : N+1, 2N Tier IV : 2N
GEN
H @ ’l‘
lTl Gan Sw Geer |- Gon Sw Goar Utity Sw Goar
|m9#6w H Gon Sw Gear I-- Gen Sw Gear Utility Sw Geer
|| |uvswur| mwwl- Moch i Goar M
|";§,'W|I—| Vech S - = WechSw Gor T
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§
N
ALTUPS
e bk
p P
D D
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AFZ: Uptime Institute, Critical Facility Service
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2. ANSI/TIA-942 - Tier Standard

0l1=2=20tE=&3|(American National Standards Institute, ANSI) &
SEAMAMAES S| (Telecommunication Industry Association, TIA)OIA ZE
ol= ANSI/T

|A-942et CIOIEH MBS A, A8 2 230 et XN&E=S
M z2=0ICH. ¢85 HS &

OIETH= 600 AAD|26)2 Soll TIA-9422] HE(&EH, AIS S)0l UHahA
BIIE Aot UCH &I - JIH S S22 UOIHEEHE EItol=
Uptime Institutell Tier Standard CHBl, ANSI/TIA-9422] Tier
Standard= &JI - JIHWAM LIOHDL 2o, S& S OIOIgHdH 24
HEHl CHolt Eolote HR2E Z2QICH. & MA < 40004 GIOIEHHIEH
AMENA 2SS &2 0I=0] U220, feltetlides 20258 &2 &2l
SH&STT GOC IOIHEHUNM ==2 Tier Il 21E5S &2 db UL
ANSI/TIA-942= AIAE OlHl 4, JtE4d, H28 1T DA S

at=Z0l CHoll Uptime Institutel Tier EZ1 s&Ce =z HI}

o

M U

FQ &=

ol USD, SAFLI(H2Y, +=TAHOISLY, 2RH & AKX S)
Ol=3t, EOHCCTV &Xl, 2X SYUSH, BoAE S), 28, A= S
st2g FIIHCZ HIlotn UCH. HEHQ H®IF =22 <H 10>
20| g 4 UL

6) Capitolin, Data Center Media LLP, EPI Pte Ltd, EVER ENERGY, Global Data Center
Engineering, Technavious
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<I 10> ANSI/TIA-942 - Tier 2& T2 &t
Tier 224 Tier I Tier I Tier I Tier IV
IDC 7ty 99.671% 99.749% 99.982% 99.995%
OJ7F RIQHEFAR
- Ac|>7||-'|eo 28.8A[Z+ O|2t 22A[2+ OJgt 1.6A1ZF 02k 04A]ZH OJgt
Al Ol N N+1 N+1 2N
7~
ey N N+1, 24A] N+1 O[AF 24A | N+1 OJAF 24A]
2AMIE HX] X X 0 0
d | |
HOM (M ot RTEIK] SHolAl =] 7IEQIA,
(2H|~TAAY - eEe = ARK]QIAL ARKQIAL
HH=OF O[3} X X O )
FE7H 0|8 X X X MEHARSH
Ol==t
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