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Abstract

Keywords: battery, ESS, fire
1. Research origin
Green Energy Technology Industry Innovation Promotion Plan (2017) the policy
guidelines for energy transformation are achieved through the massive installation of
solar photovoltaic’s and wind power. Renewable energy will increase from 5% to
20% between 2016 and 2025; nuclear energy will drop from 12% to 0%; Coal
combustion decreased from 45.4% to 30%; gas increased from 32.4% to 50%. The
"Household Energy Storage System Standard Testing and Verification Technology"
(2018) set targets to reach 20GW and 5.5 GW for solar photovoltaic and wind power
generation by 2025 However, the intermittent nature of renewable energy is easily
affected by weather and time constraints. In order to reduce the impact on the grid and
improve the stability of the grid, "energy storage system" is one of the solutions.
Due to the rapid development of global energy storage systems in recent years, related
fire safety requirements, currently only the International Fire Code (IFC), the US
National Fire Protection Association (NFPA), Japan and China have relatively
complete regulations. Even in Germany and Australia, which have developed rapidly
in the energy storage market in recent years, their fire protection standards are still
being developed. As the capacity density and capacity of energy storage devices
continue to increase, fire prevention has gradually become a hidden concern. Coupled
with multiple fire accidents in South Korea, the United States and mainland China, it
highlights that the current international fire safety requirements for energy storage
systems are still not perfect. This study the compilation and discussion of the fire
safety related regulations, specifications and testing standards of the US building
energy storage system will be used as a reference for the domestic building energy
storage system fire safety regulations.
2. Research methods
The entire research framework is roughly divided into several stages. First, collect
energy storage system fire cases and analysis to understand the fire safety

IX
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requirements of energy storage systems, and collect the development of relevant

international regulations on fire safety of energy storage systems in the United States,

as well as fire safety test methods and requirements. Conduct the experiment center to

evaluate the feasibility of the energy storage system fire test method and make

recommendations on the fire safety of the energy storage system.

3.
1.

Important findings
The battery designer and manufacturer of the energy storage system shall improve
the prevention and measures against the internal and external induced thermal

runaway and thermal runaway diffusion.

. The capacity of the rack/group of the energy storage system should be limited to

the maximum capacity and maximum rated capacity according to the battery type.
If the large-scale fire resistance test is passed, the capacity should be relaxed

according to the test.

. The distance between the rack and the rack of the energy storage system, and the

distance between the rack and the wall should be at least 0.9 m, and the energy
storage system should be separated separately and be more than 15 m away from

the public area.

. The energy storage system shall be divided independently and shall have a fire

protection aging period of at least 1 hour according to the construction purpose,
and shall be equipped with smoke detection and gas detectors, and an approved

sprinkler system.

. Outdoor installations should be at least 3 m away from public roads, buildings,

combustibles or dangerous goods, and containers should be separated by at least 6

m or more than 1 hour by firewall.

. Should have emergency response plans and training, and establish correct operation

and maintenance.

. When a fire is extinguished, the rack/group or battery should be removed

immediately to avoid re-ignition.
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BATTERY SYSTEM, STATIONARY STORAGE.

BATTERY TYPES.

Lead-acid battery.

CAPACITOR ARRAY.

CAPACITOR ENERGY STORAGE SYSTEM.

CRITICAL CIRCUIT.

EMERGENCY POWER SYSTEM.

ENERGY MANAGEMENT SYSTEMS.
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1424 % R301.2 (1) thp £ (¢ 32% ,J\m@,:gﬂ) bet TR
2. 4345 R301. 6 & A # (3 R RIFER) 4o 4
P EE X

R324.4.1.2 b JF§

BE % Ak R 47 S RO b A B LB ke % A B 44 R301.2 (2)
Piphe 2o R kU 0 TR A R301. 2 (3) HEBRIch B EGTARE -
R324.4.2 L A #F

BREHak R AL T B2 RI2 &E RNE TR fplk e L E % o
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R324.4.3 B F %
zﬁgq%%ﬁ%“9iﬁ£ﬁﬁﬁﬁ*@ﬂ#%ﬁo
R324. 5@;@ kiR ks
*IERETERE A E R - Mk RN S RI0S S TR ek K
R324.5.1 *RETEE R
RETFEF BT E RIS, 16 2o
R324.5.2 1 & A %
BRI GRS F P A RI02.3 hp ok B o
R324.6 78 4 > v frid iF
Bt R324.6.1 1 R324.6.2. 1 W E7H 4l » v ~ L frid 554 & o 25
mﬁfﬁﬁ¢@m’uﬁwiﬁi~m?%1%“’ﬁkﬁﬁFw%if%mi
FoRETHURBE FE > THRERETD ?%i;o
B bR
1 Adgen 27 BGchgi  e4pe 2 'Ot jhzahd B~ B3P SHi
R S P R RETED AT o
2 BT R AERH Y EWCEORT A FREETN N il e
BB LRI FrNBALIA BH L P kTS0 L 12BE (RS 17%)
&R e
R324. 6.1 i€ i

A AL R A METEGIEY EPET TG P RE A VA 0

Wi 0o 2 B AR F 13 36in (914mm) o BROEE & B - RUBKE A

EERLE o IR G R RELIDE BETL G 0 ek E- 5D 36in (914mm)
SN ) A

Bl i 0 3R B 1K \Ta§éggﬁljt—ft’4mk“iﬂjifgk’m§_'T T

AN ETET G N AR AP fodp BN ETE T G o WERERALFI R E
»ETRDERE D o xisg@w%“l““?w& SRR BlAcREF B~ HE AR

R324.6.2 & 'Ei“'%e?%”ﬁ%’?

$0 G R TE G A ATET 5 Bl G AE 3396:hsk Uf_;nj kTR ha g

S 181n (45Tmm ) =% 7 ¥ ﬁﬁ% H@»EE R RS FARET 0 BRo H

3396 ehk IRELA KT B A ehd By o A ] 361n(914mm>ﬁv;é:;iz§fﬁ g

R324.6.2.1 B % enH 33 ‘ﬂﬁ%

4% # B NFPA 13D & P2904 & el e iz ph X X7 p ® Ok G5 BIEF ¢
1\‘115% Bt E T igitz —

L 452 AL 5 BAAE T 5 ff 669020k RL7] » KT B 4 ens i 3m f

3 # -] * 18in (457mm) m/izﬂﬁ‘fﬁ%

2.4 ETERT 6 6 fHALE 66960k R o KT EE s B FF AL

*+ 36in (914111111) i 7 i3EET e
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R324.6.2.2 § & 4 fofcie
1@%i%ﬁi@iﬁﬁﬁﬁﬁ@ﬁﬁ&?%wqﬁﬁﬁrT%ﬁ&@%gO
%%wqﬁﬁ%fﬁﬁé 5+ 36in (91dmm) Fenid if

R324. T # & % & 4 %

Powm X ;zéﬁ%'é ROk SR R301 &3 73R 3 e % £ o

R324.7.1 % i FF fgsEdg

Bo KRR GAER T E Y TR RN TR ERE o

% R32T & FTEDA A
R327.1 - 4

RN EDH AR E R F R

R%?Zﬁ%%ﬁ

BN E DA f AP UL 9540 7 F e i az .

B bR
LERT 4 T8 Rr 227008 f5 cEd £ AP bE
ok 3 RS2 5 R 00 5Tt (1524mm> R -

2.40% % %13 & NFPA 70 9 625.48 & » Pl L35 #-T kA BRIFE 2 HT 2 chle
IR A& o

3.71* 1 kWh (3.6MJ) e k3o

R327.3 % %
Wagﬁﬁﬁﬁ LR EEHE P 2 HFH (kg ) BFE L T2 7
EES SN L A

R%74?$$%

ﬁiﬁﬁﬁﬁﬁe@@%Nwrmm% EEXE R W%%%MJMMQT
7| “'"fr' L2z > % UL 9540 7 die— SR/ E o @I O* 2R iR

%;ljﬂ’.ﬁ/’iﬂﬂ%ﬁigﬁ’é}%?‘;{’tgij R
R327.5 i R
FRLATHERY AL EFALE PRI AT AP PHENE DS LR
FPROEE o BB M0 4 SR FE R o
R327.6 1 42 %
< %’L‘L% iﬁiﬁﬁ;}?iﬁszi—%— 57'}'417\15“??‘ ,:~ 7@2\3 Fn\.‘»"" mP-‘fL}E?‘]E—FE
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“t43 NFPA 1 Fire Code-2018 # 4%

52 ¥ BEar kS

02.1 - #&

52L1%ﬁ}&@§imi%io

52.1.2 #+#

52.1.2.1 3# Vv b ERREFE & 112 &2
52.1.2.2 % 2 % > P F d AHI e 307 -

52. 2K rdd 45 T 4

52.2.1 - &

RN E R Y LR ?".u TR T Bk SRR S A AR R N
e s (VRLABE TN 7@ fi 2R3 € AfokgRr Y& ady? <30 100 gal

(378.5 L) E/L%“TJ\“F‘/ LYz g¢ 3050 gal (189.3 L) B & 52.249¢

% 52.2.1 32 o

52.2.2 % > ik

52.2.2.1 % 23 h

e B 52.2.2.1.1 'fr 52.2.2.1.2 ix% >3 b ¥ -

52.2.2.1.1 2 & 7

PF AR SR R 5%5%‘ iR

52.2.2.1.2 22T #

&Ea\frﬁ;?,ﬁ (VRLA) spie & p Bt Lg% 23 b v oo

52.2.2.2 # 4 ¥

VRLA ¢ sepfe sy 7] enit ® &8 8 @ 30w 3 % #H’% R R A

5.2.2.3 =R fcA B A a4

52.2.2.3.1 & A3 LF B B LKk i 2R 5 B oo

92.2.2.3.2 éf%g ST I F oA K 2
Hfop BPRES o N2 AT S r-gq Ff;xﬂ'frﬁ EHPT2 b > Tk

g

A EEAPE B INAERE IS Jpéfmfﬁk REe s B o
52.2.2.3.4 R € RV T ol RE o REERE 7 T kR

PRikfop BPRREY w ; ME A28 “%i‘ ER ok nﬁirv'ﬁr’ R

BB i rd e RS EL 2 BB YRS BN o
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% 52.2.1 =# & &

At w T £ g
R - ¥ R i
& f BN
(Ni-Cd) (VRLA)
Tr¥ AR E dhE PRI S
«‘}‘:

BApEm 7 & f 7 & R & &

i 2 R 2 £ 7 B

i £ R 2 f Z R

£ h & f % f & 4

thie & f & f £ f

PR £ R T R z %

LB 2 & 2 % 2 f

52.2.2.4 Fivk#l

52.2.2.4.1 %4 p d ind T i3 0 FE 23 55gal (208L) hH B p B
% B 428 1000 gal (3785L) eh% B % 57\ EO AN e ¥ B N
FEfe & F o dra] otk |>?’W/T:ZL'J#E#K ¥ 3

52.2.2.4. 2 %kt B S RmT b dF AR FE IR en H fod i 22 2 oM R R
HirdEB A E By Bayg Ao

52.2.2.4.3 £ F BB T VRIA B # 7 o & fie 75 mdp4] o

52.2.2.5 ¢ fr

52.2.2.5.1 %4k i@ foifin T 2R i e o 2

52.2.2.5.2 %% VRLA §# > 3% 2 a5 %5 X T ehiging ¥ 40X pH %
7.0% 9.0

52.2.2.67: b o ¥TRILVAEE > R4 VRIA T4 0 RRBBRAE

Fert TR L5 e R R

(D) RHERFSLT ol > AEFDEFRT > R TR EF "HWR 2
TR AR FOEFEREUY S SFRHAENL 0% -
(2) B FHE R PEFH P35 AP FG 0] '/ min / ft° (5.1 L

/ sec / m)e

52.2.2.T%E - BRHIABRBEFHAS AP VR ERFF LN FER P

iR 2PN -

52.2.2. 8 {3k °
52.2.2.8. 1 ™ 7] & 3 e & i 3 ik 3RV iRk
ER R A

(D
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(2) £F AR FLH psens
(3) ¢ ZHISNEFRS rieni s B
52.2.2.8.2 >+ %3 VRLA T s B > d 52.2.2.8. 1 & Renhidfz:rp 1™

BB EFE G

(1) A ET» ian

(2) 7 78

52.2.2.8. 3 M4 E T 4 S 44E
F.J@:%I\'JTP\ o

TBsFe 3z

3

TEusasFod 52.2.2.8. 1 & Rk

(1) AeEstFae ki

(2) LT RE

(3) e s TR

52.2.2.8.4 T # HRFE IR > R AW R F AL E re 3R
PR g EE (TTReT )

52.2.2.8.5 T WP ik F iR h m M T § o P Efe LR ET o

52.2.2.9 ¥ R E - TH IARRBEARFEFRBALY -
52.2.2.10 T H4FR o RaEF NFPA 72 v\ 2T # G hiams BFp % g
WLV A ﬁv’i%#ﬁ Lo
52.2.2.10. 1 7% ehp BT FIFR A g @ L7 > & BT L daes S B8
EREFER > ZEHRBLGY A BT g I EF e
52.2.2.10.2 i ¥ @& 4 B, B4 e A3 1,5000t°(140 m) e 7 7 5%
Jf#, 7 & f4e R 52.2.2. 10 #7171 i (7 H B o
H2.3 XH ts T8 HjiF o
52.3.1 & o % B epEa A & D23 e T
i : Fos o BER S 11T 3 a2 o
52.3.2 ¥*F TN F LB h o
52.3.2.1 =¥ fr X BIRdt - AT F TP W AERH A S B8 fofpd -
7 L w
el

£
52.3.2.1.1 BIZNE T

4 B Lﬁmﬁ—a- & H @PLI Va2
i%émﬁ%'kﬁ@)\ ’Kﬁjk_]:%?ﬁz&jmﬁ\gxp\ , F”};ﬁ’fﬁ/‘ﬁ‘{
[P A

52.3.2.1.2 =}
52.3.2.1.2.1% 2 52.3.2.1.2 7 § 37 FRARNF LA 403 @ s
B DM DGR B F R T5 £t (22860 mm) P 0 & i
B ATFAER e 1 #4830 £t (9144 mm) T R -
52.3.2.1.2.2 % AHJ ;.wmf bR LA RAEE TS F122,860 m) et
Fend RETW L X KD G P R (rE LR .
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% 52.3.1 st kLl BdE

35t PR

ag e, 73 Al 20 KWh(18.0 M)

ST, 13 Al 20 KWh (18.0 MJ) ©

wnme 20 KWh (18.0 M)

H P8 10 KWh (10.8 MJ)

TEE 70 KWh (25.2 MJ)

=

A NERDFLE DTSR 2B oKTh BENGE LT REANEE P

@.@_“,ﬁu 1000 -
b edgges it ge ~ it St ol & URd (R R F AR ] kg o
g g S B T0KWh (25.2 M) »
52.3.2.1.3 A ¥ e & ZHINEFDTH AADEFRENE AR RE > ARE
52.3.2.1.3.14v52.3.2.1.3.2 @ #ritcuz @A cnt s RHIEH o F
TRNEDS AR LFEE LRGN 5o
02.3.2.1.3.1 T%g ST TR BERE G THa mué
PREfrp BPRREY w; MEAZ G Fﬁﬂ‘fr}i I, L
LAY SR R Y S R 'J‘E%éﬁl‘f B
R RO A N
52.3.2.1.3.2 B € ~ K7 ~ TR sy [ EERE -G (TR 4 DR
PEAEfrp BRGS0 2 G G pféi“’ffﬁ“ e LT
POAMEBENEEAR IR LN, 320 2 Bl LB EEGD
R oo
52.3.2.1.4 7t =% ;to
oh, 3B
52.3.2.1.41 37

¥

r—;]e;’g“ BORRME B AR 5.3 Harti g & R

*‘i““‘

$6 B N R MA@ H oy B
A S F 2 G RET P

52.3.2.1.4.2 * R Eﬁ“ m?;)** w2 & REy RREFE 3
f£(914 mm) -

52.3.2.1.4.3 =3 # A HFT N EFDT S A RE LT R SRR bt
(1524mm) :

(1) A¥ &

(2) > f

(3) 28

(4) G5 me Pt

(5) 7T+
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(6) B ufHp

(1) B ki@ p'w

52.3.2. 1. 4.4 4wk FH B d [NV APIHFETHRFEFNLFEI L AR LY
foe Bk R RIGE 0 & PR E R A 0l R R RPN R B R
IR R AH) s 3 Sp e B IR EEAE o

52.3.2.1.4.5 v = 5% o

52.3.2.1.4.5.1 = 2 b enB\ 2 N F T ks AH) & Repizio B v X 4
BonpmFRaF it T rdivo iz finTiaa 7030 10ft
(3048mm ) °

52.3.2.1.4.5.2 4% &7 d 7 PR T HTEFNAFELFL hL L L
Cfrr B B 0 AP R K LA X gAY 2 7
FIREE, A AHT & o S5 e/ IR pEdL -

52.3.2.1.4.6 BEZ > - FZAER S AATADT N RBRSE KL U

Wb R GIFT R A o

#52.3.2.2. 1

LA S frER AR
s, oI 600 KWh 5%
LA, oA 600 KWh A%
ST 600 kWh A%
TRy 200 KW TR
i

a ¥ i ar s Kh BRE N4 27 E%&*P¢%ﬁii%u
1000 -
b & dages iy S Enit P e @ SR E T R AR A B o
c 4% AHJ 245 (1) 1245 52.3.2.4 & Fanp T piEs i7fe (2) 13507
PR T R E AN LB oL cht L RN o Bk R L, AP
HE2 BT FREA Rl e 7 s BpFHERFRFE 52.3.2.1.3.1
& 52.3.2.1.3.2 5§‘LW%¢WA;$ﬂ%#’ B T LFE L F U AN,
doif * oo
52.3.2.2 B x niFE o
52.3.2.2.1 % Z HENF T # sitaquz Ay p :;i?vi%i’i 14 52.3.2.2.1°¢
mﬁm RIFEE P )@Eﬁ NFPA 101 6. 2. 2 fri& i 2R3 2975
PHrefA prafeR prER Ko
52.3.2.2.2 5 AHI ¥ » & 2 AT N TR ¥ A ®m A8 4 52.3.2.2.1 e
B4 52.3. 2.4 chERA TR o AT PR E RTRFA LE
Fedfd s R RN Ko RAEiRRRE 0 B LFAR G F U A A R AL
SRR Rk I R

4
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52.3.2.2.3 4wk E AP N RB ¢ F iR A SBEATE L o PEIISRE fELE A
GIR A2 Aot A - AR A A R AR TR E E R o A
5 A 2 fodzi® 100% 0 RIB1IdEA 52.3.2.2. 1 BRI L F A
A HE o

52.3.2.3 *FT A Ao

52.8.2.3.1 R #7k# & 52.3.2.3.2 v 52.3.2.3.3 > “ﬁﬁ?i 52.3.2.3.4 &
52.3.2.3.5 ¥ 3 juiF o

52.3.2.3.2 E% 4 3¢ EAHINET S L AFAR I AFHILNET R L
S B A Fe A AZHE 50 KWh (180MJ) e 5] o

52.3.2.3.3 B B w52 R A RBPN DT S R 3t
(914mm) - &5 7% % £ & & NFPA 101 ¥ et v 2% o

52.3.2.3.4 M AR AFA TN E DTS A oI EOHINETTE LK
= 1 7 J4248 250 KWh (900MJ ) -

52.3.2.3.5 4rE {7 LT PRI TN LRI R
R Rz o Bl zF AHT 327 5 ) e &
eN7F A 2K ""fm;' D W EHE - BEA D
7| & ® P"mﬁ‘ﬁﬁﬂff’“iﬁ*“523213£3‘\

52.8.2.4 1 X A4 o F AT T e - FAEIREE > e AHT 4% BB fo B
B4t (FMEA) 8 @ ¢ 30¥ ehpp LA 47 ¢

(1) A4 52.3.1° P rEiaend s HiiFo

(2) E5BPSEEP B RED L - BAGFTLH B GLBFLET
W A Jlengp 3 iER o

(3) % Fa4c® 52.3.2.2.1 ¢ Ra bt oF g gl d#fph o

52.3.2.4.1 47 3™ M T g w2 AHT LG H o % & henfd & o F AN

AR RE - RN

(1) B BHefrts e g4 pmim

(2) & T;.'IEJ_,,‘ =g

(3) #7g el bk Siecli

(4) LB 2R} T BRRR

(0) AT FT# 36 % e I RlER

(6) B THFRIE ~ & L & F IR f sk

52.3.2.4.2 4% FMEA chis X P LT N % > EJ/@E?F AHJ 327 |7 9 A 47 8

(1) X QR e A B A HATREFT RS LR SN, H3E 2 b Mat b
FHERRTA 52.3.2.1.3.1 & 52.3.2.1.3.2 4o * o

Bk Geh1 iFe o p o FRNETHE AR L VR BFE R

% pid o

e o mT e ¥ FDPF R DG F oS F BAE TR B
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*T (PEL) -
3R :Ef‘? His F‘t]x"?‘r T Ti‘){mﬂ ’*A)fr}; 'gﬁ ’ l——;?}';p\}ﬁ A /F‘ /!k?’??vfi\:‘
FrdpepER N > 2 BFE AN 'rii:‘iﬂﬁ}%g/\ggigg\,g

% (Immediately Dangerous to Life or Health JDLH) & ek B o
LR RT AR KR FEAY > T T R G M FAREF LR
T (LFL) 725% -

52.3.2.4.3 AT FR A AP EF XA ATR D &PHL",J KRN Sk
B 7w R o Tk Sl (7 X K MR -

52.3.2.5 714 o JEsp UL 1973 > (44 2 & dig (LER) & * fr# a»‘f@;?’ e
TARE) FINEFRTE o e ﬁ‘ FARFOH IS FLA LAk
Fepe UL 9540 (HEa s sifok diRdE) 500 o

52.3.2.5.1 ¥3ph ¢ FIedp L& i b o ‘é KArF AR PA TN ET RS
GABRBA A lE P amp L E

52. 3. 2. 5.2%9‘ o BIEAIFR S TR URFERIEEERFLTTS WERE

SLAFFP

52.3.2.6 5%%

52.3.2.6.1 T # g ke i T# MR ESERT ORI PR AN NE
AT EUS R FERN HTH TR DA ORA o ok T
BrpgE RN B EE s RRER CETR (T BE T ) &
MR (T EET ) B AR REIR G B E DR il o

52.3.2.6.2 2 # T B TR AL BRET A UL F T HFHELEf LT R
FHEF e TH AT ERFERUILIG, 2 £ HR P v d BIRES
o MIFL AN I AR AT KO ESNE TS e e
B o

52.3.2.6.3 2 A Rk o AFTSFLH LRAF I XDIPHIRF L S
Mok A8 ds B 5 R o

52.3.2.6.4 7 ¥z o

52.3.2.6.4.1 2R TN EFR S A aM T B BT AT R BHRA

52. 3.

92.3.2.6
92.3.2.6

52. 3.
(D
(2)
(3)

HPEZE o
2.6.4.2 % 1 AEd T bR R & 10,18 @epR o X123 @
4 ;“;;é % 3ft (915mm) = FIp -

. 5. 1 f@i&; WP RN EEF S e A O T T R 5
v oaERGE o

2.6.5. 277 % A RE T IER

* & NFPA T04 et *g i 5 k3 o

EERPMEF LART PR S LW Rl o

Ww T RO P AR
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(4) #424E 4 R

(5) #Favpreailkis > 4% & 52.3.2. 117 1 &8 &

52.3.2.6.5.3 4ok T 5 IR AR 7 w1 R EE DIRAFEFIN
Pl et BPRAFMEHPEE - E X A RF R P &> niP e
NFPATO eh#75 % FREMEAES iz g o

52.3.2.6.5.4 s nF MG NE ISV F R E e £ X KRR iR o

52.3.2.6.5.5 T R E A IHER > R AP R F oA re 3
TH ARPTHAFELE (TP RICTIN)

52.3.2.6.5.6 R # 7PN Bk sk Mdpm AR R § - P BV X ET o

52&2&57ﬂpﬂaﬁfmﬂjmmﬁ%#ﬂmdﬁﬁﬁﬁwﬁ LN
P ER T 2 i H L;r\'q”’% RTINS £ Todl - SEEI L_'?"’jé‘%k?‘}g ;
Al L ITR BRI ET g o

bo

B

g

52.3.2.6.6 ﬁﬁé TP ARERRBEARFETARH -

52.3.2.6.7T% > % » ka?,}b Bfef PR L iaE 2 F o

52.3.2.6.8 ;»a@w Gk 4R AHY LR dok A R AT R L BT N
tﬂﬂ;a}iﬁﬁﬁﬁ T 5> P2 FER- SEFRBHY XX BHELD
T e

52.3. 2. T ¥ {riR R -
52.3.2.T.1 @ % o %4 HINETHS Ay B Rd £BY 13.3 &% £5p
Bk kAR 52.3.2. T L1 FR AP HMEOF S EREE
NFPA 13 % 5 % ehs %o
52.3.2.7.1.2 4% NFPA 13 1% 5 &
Rp SRy i mRFEE
FoWRF Rl ki
52.3.2. 1.2 EFHHRR| o ¥ ehp &L HIFR L St LG & NFPA 72 40
F T AR ,unﬁﬁﬂ’v“~mwﬂﬁﬁﬁﬁﬁf,~u@dm
T ko B REARNRRG AR ERBEAEE . AET
LR B g S R
52.3.2.8 ¥ b o £52.3.2.11 & e 3 BERBBRRL T ALY -
e 5 R R R b
(1) R Sk RRR R FSLT e GBS T R TRR | AT
RSP, R R WaE SRR s B D25 T o
(2) AR i F 7 )3 5 B gifE A e ﬁml ft' / min / ft* (5.1L
/sec/m)e WhFHUEEFH L Foud B8 52.3.2.8.2 chF HWikp
Hufads o
52.3.2.8.1 ;«,s 7
N

P OAREERM ET S 0 B A2 AN
RAFEFAFL DR s g

Wy B Ao % T & .ﬁﬁvﬁ&ﬁ%é’ Rk s Bd £ ehe
DB BIRBEF LR SRR OEF G AT
g1

Iﬁa}%? %‘;‘Ej 'f‘"%ﬁa%ﬁ P DU °
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52.3.2.8.2 52.3.2.8(2) & Rerw = > 3 HENFR A L as Bkd 3
7o S F WMAF R S o
52.3.2.8.2.1 F R4FiRl AR+ AT R F M BALET 2 F T T (LFL)
£ 2590 P Ex s
52.3.2.8.2.2 F BIF Rk Soopa s RS R bk Senfad > 3 kM- B
BB ECK G 0 B FIIFRIF) T Y 5 8 LFL 692596 -
52.3.2.8.2.3 5 ®IF B 4 ?fu)%’?#ﬁ? S B PR TR o
52.3.2.8.2.4 F BIFR L AP 2 R 0 B AT P & v L5 N RAREIR
FhIs BiL T G W A IR EE MR B AL o
52.3.2.9 *F M4l 4er fro % 52.3.2.11 & Feng 2 Bk BV o0 e
AL * g difed e FRHTF RS ASFY TRERAEB 5 F
%;ﬁrm;‘% ik aE&*”{er :
(1) $#*3F 5 pd BT RRDOTE 23 2R RIS TP S
T B3] pH & 1_5 0% 9.02fFha s E34
(2) 9 3F AT RTOTH 7 2R BR %5 B hx £ &%
P HFE DI, O/m@»,t’ﬂfr pHEA*5.03% 9.0 2R -
52.3.2.10 &% ¥ - $% 52.3.2.11 & J‘\W’”*" 3% R o et s O e N
SEIIRERN) 7N 3 ]| fri’f’ﬁﬂ &4 3y
52.3.2.11 R4 &% AN ET# A AEF £ 52.3.2 3 52.3.2.10 ok &
SR E_ 0 Ao * oo
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B OREEG GAIEAEEE iz B > 11 & NFPA T0 -
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= Atk a & 3L (ESS, Energy Storage System)k v % > & 4 4%

“t+4- NFPA 70 National Electrical Code-2020 # 4%

% VIIT 384 #Eac k3t
690. 71 — 4 o B4 % 706 iF% i dm 1]k R(PV) & sepita & 5o 690, 72
PR LT e R BE T ES S PIRRL ERETER S T06.23
&
(1) ERBATHRPEIFTA IR BT T E R I
(2) Bex TRkl R PFLE AT
TS EED3Y
"7'? ﬁJ\ 706 l;—:q At ,,‘: AL
¥ 138 -
706. 1 # [
zkf&%"x‘i *ararg B AT 3 6Mj(1 kWh)enkEae & st g AT i jh e A&
HU R4 43RBT i itoipa kAl 830 A0 ¥ FEET G ®
fe R e
Ayl e | EFLE TR e kWh 3R TR LB
fpTE ﬁ? 121000 -
By 2R e o CAZEFTRET LA RN o RS BN - AR
fo kB SR E 408 iF o BERL AILE ud T Rk s > SR Y T06 0F o
B3R sen% KK Y TR
(1) NFPA 111-2016, Standard on Stored Electrical Energy Emergency and
Standby Systems
(2) NECA 416-2016, Recommended practice for Installing Energy Storage
Systems(ESS)
(3) UL 8104, Flectrochemical Capacitors
(4) UL 1973, Standard for Batteries for Use in Stationary, Vehicle Auxiliary
Power and Light Electric Rail (LER) Applications.
(5) UL 1989, Standard for Standby Batteries
(6) UL 9540, Safety of Energy Storage Systems and Fquipment
(7) UL Subject 2436, Spill Containment For Stationary Lead Acid Battery
Systems
706.2 &
% # 2 (Battery) :
AR BTE R IHAA Fe 7 T F R AL LRI
10T R BieT I ARR o
T (Cell) :
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&iﬁﬁﬂﬁﬁavu%ﬁﬁ@ﬁﬁﬁﬁv?%ﬁﬁvﬁ%#ﬁﬁ?ﬁo

£ %4 (Container)

—fART R Y - BRI BRAESTE e TR B R AR
BYOFE o TR o

e f 44741 %F (Diversion Charge Controller)

R B3R P FESB I RN RN P AT E ¥ X AR S ESS
LR EARTR F oo

TR (Electrolyte)

FEHPEF AT AL f iR Iﬁﬁ%}f}ﬁﬁ‘]mﬁ ’F‘r °

w0 % %t (Energy Storage System (ESS))

2,

- BA S REEEEA-A RAFELELERRRY o ESS T UL Rl 7
NP e T BB R R (M RBIOREEF ) o B8 0T L ES
LR g B o T E T e R RS e B TR OERE
g F -

sy s 4

REiv & 3o fbx en (Energy Storage System, Self-Contained):

B B e e R AR e R B R b RP

RN ER ek, LT AFEBRELEERSE A

Ay b kRdyd HBRWEE PREI AN ED LA g 2RSS T

PR ARBRRITH AR T2 AR AR T AT

BER kAo SFARI TRl ® (Energy Storage System, Pre-Engineered of

Matched Componen ts) :

R e Ebhidon ER YD EBFHMITL AR EE he R

A1 RFIrRF e LTt E BRI T AR B A kAT Hrb B e KGR

A

% you

BliEfes| M i AT L ARt e s o
H

L & (Energy Storage System, Other)

b
Wi
o
C

FEEARFEREREESDS AAATFAR I LA £ B

SRR DRRE T M % 2R .

v& @ (Flow Battery)

BRI B i & im ey HEM A fé ﬁ’#?’mﬂ/,{' = =R FE R
i G vk e o %”ﬁ’aﬁﬁiﬁ@@%%ﬁﬁ A

Bd LA AT L ARin T s R RS-y VR R F PR A RETIRT
ESS -

@ £ % (Intercell Connector ) -

BN RAPMT A PRI BT E

s
H B

B EW i Y ARF L uE ESS et it A o it i
#é
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A tE it & L (ESS, Energy Storage System)B * % > & F 4 ¥

~ % ¥ (Inverter Input Circuit):
W e d W R E Y PR FfoESS 2 F gy -
¥ (Inverter Output Circuit):
TAAARZEFOEM Do * T4 2 AT R o
dr@ i (Inverter Utilization Output Clrcmt)
FHA D B RBEN K AF LM
T R(T# 2% %) (Nominal Voltage (Battery or Cel I))

PO AR RRBELOT R A TS LB A P o T AT e
i’?i’:@?é‘ég%*“é@nt B2 i .

Bt 7 ¢ & (Sealed Cell or Battery):

A T - R S ] S £ R DR AN RIT R EOT P AT e
By - AR R EETARLEARHDRTS o MR E ;‘ﬁf’éﬁ»‘ﬁ??ﬁ B
T A MEF BER o

#3 (Terminal ) :

TECRREARR Y B2 22RO s (LR BRI e
B4

706.3 # @ iEAx

r2H B iEH ey 706 FR T - R B % 706 iF R T hok ESS

g - S TIREEE 70 I T05.6~705. 12~ 705. 14~ 705. 16 ~ 705. 32 ~
705. 40 ~ 705. 100 ~ 705. 143 4v 5 705 i % = 64 ch& o
706.4 i s EE
ESS A % 5 T Al ik A N2 -
(1) BEat ks peh
RN SRR R S A

(2) e f3L PALER T TREE

BoRM - eSS E DRAER AN GRECR
BREE s BEar R BEa kALY VT\[I’ Fem s richend @it o ¥k jh e ESS

f@;’“ *Lt«%f 'I%L*:Fi*’”\“*ﬁ:‘ % % B ESS -

T06. 7 Fe 33k &

(ADESS 83k %

M 5 ESS 51 dienirs Adkds ER4R IR A o FRAER A B 5 TR T
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ESS s st f B -

YT MEMET KRG =R hE a0 £ 240.21 (H) -

(B)igpEIR #*

Yok A A BT K SR AL I P Acde ESS chETR KR PR B A A S
e 110,25 chi& R4 L A% =8 > X 7 fdis e B R AT IR
%o

(C) e

hode X T BT RIRE G PR LRGN R & B R R .

(D) 47

PRk s R 4k e » R 9 4 110,21 (B) eh® f 0 & e #5200 T R
x

(1) ¥4 ESS & &

(2) mp ESS thd+ ¥ * f@ps g i

(3) >tk p ESS frip b i ik K B eh¥ % mBL TR ehdp MR PR R 2 R a0
FE R

(4) FEHFp P

Glob iR RV EL DT EI AR RN RER P ZE T06.7T(D)(1)
2 (D) (4) ¢ ks o

B 1 AR T EF 554 NFPA T0E-2015 (1 ¥ 313 § & 2EE) ¢ &
F‘ﬁﬁ°?%ﬁ§m§§%mkﬁw%ﬂ§ﬁhl%iﬁ?’wﬁ*%ﬁhl
Jffﬂ,‘—ﬁ;,]‘ﬁ SRR EAAR RSP RER BAPEXRE B ME LR T o
FY2 R RAERFTURAE HERBF LR A A5 SERTIDTR -
(B) R rpfciedg

ar%ggﬁ,%ﬁﬁﬁ»fr%4“¢+ﬁ9éigén%nm9$%b§ 1.5m (5 ft)> gy
B TR @%%*m%’ﬂ P SRR 3

(1) BAmBLapEa sl MR gk g o B L3F i % g ST 3R & & $7Ee

® o
(2) 4e% T706.7 (E) (1) & Fehlp sk & 3 2 BX & RSP RPN - A1

£ = }‘&‘3’— [ERE A

Byl F BT ARATRE R R ARIE AT 0 %P8 645. 10 -

BH 2 T4 BT o 28 240.21 (H) -

(3) 4o @& 4 G DM BERR B RUIR 3R & P+ Bl 3 T REAL b Seh
H o

(4) 4o% 7 5 Bre 87 i o3F &7 it o RIF IR iE e ke B0 & E
R

(5) 0% (1) @ IEdER & 3 & (2) ¥ hlfd £%mmﬁ¢@m,m@@%¢
T8k & i B % 5 E\‘#Flﬁl ’ -'J#F]Tl‘ T R TR A il o

706.8 228 & i Renidid o 2 H # o R BE S & 70512 hE fo
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(A) ffmdge B3 5B P reapmpl b P ) PFBIESITH iR -
(B) @ #bm 2 3 N2k o 23 /%% KAt 0 Lefs| ) ¥ 5 23 N R

Fe e o

(C) 2223 ®* kBT Hh--LA3 21T R F 3 2% ABILINERED
ESS & # & 705. 40 & R o

(D) # TfrenT g o jEi e 4 A A2 F a7 Tl & 705,100
LS PR

(E) 428 - @il 5 iR 4 2 ARz B en@ B & 705,12 s o
706.10 fEa ki sii=% o T =% B% & 706.10(A) ~ (B)4=(C) -

(A) R o BA| T F * AR FMNR T UR K BFRADEIPT g
B (dek B h) LRI b o U B BR S R o AT RA 2
7 9 ESS 12 W id 7 crud ke i RpHFELR -

A4 1 FMPRLS B S5 F el h L L 0 % NFPA 1-2015 b 1L
152 F o

"N

B

#F 3 R ek Bl b k3t kR A TEEE 1635-2012/ASHRAE 4551 21-2012 = %

A T el b fofE ®ap s o UBC -

%4 4:NFPA 1-2015 F V3P 22 XL X iEE o

(B) A anidenpd - Ao EBRE & 110,27 (& F o

(C) M ESSe ez B - ESS % Blehz B = & 110.26 ch& o 1 73 BF &

HESSH- e~ R4 e - PBRSEEGER -HW RS PR > T EFEBAZ

k- RIS B2 Bado ] BB S 20 mm (1 in. ) - ESS ke
-y

Tt SR RIS R B P RATA EK G 2
wHER %A d F Moo R EEE auEEkde ‘,U,F ¥ 5p @i ESS & o
F % Ko AL e F'&”ﬁlf/ & oo

AL UK FRFANIERFPESSRA fh 2 K5 4 H Bk & e
%ﬁ

(D) v ot n o fep 2 dp @ 5 ESS 3 e s BFend R P R§P 410 3 v B
TRk s E AR o

(E) BP - Jui2 ESS2 BXF frifitqpiany (T2 B4 P - L7 i
A BTl ook I TR pARIRRP R F R EL o
BEOEE D RAFT I E- i

(1) iz Fp ol EAARBRE RO IREEY -
(2) BEF A B EHF L et pd o

706.11 45 31 < ESS J& 2 T06.11(A) 4= (B) 4p 7 o fhse & &
110.21(B) -

(A) 4a3l o o B BIRARRH 8 M2 975 43 @ eng 4 #F T RPEE
FRERAAMAF NS o A R HATE A HAN G TR
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133



s

= H e 5 % (ESS, Energy Storage System)Br * % > & $4~ #F
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R EMT R R
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FAENIL AT BF L RBELFTRY o
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AEEY 5% T AF P A D 2 H
8 Foeh— WA o

NFPA 4% 4

T\4

RAr s iput 2 (0 H IR0 AL S A2

National Fire Protection Association, 1 Batterymarch Park, Quincy,
MA 02169-7471

NFPA 1. Pin Code 2018 edition. NFPA 2, Hydrogen Technologies Code 2016
edition.

NFPA 12. Standard on Carbon Dioxide Extinguishing Systems, 2018
edition.

NFPA 13, Standard for the Installation of Sprinkler Systems, 2019
edition.

NFPA 15, Standard for Wwer Spray Fixed Systems for Fire Proter tion,
2017 edition.

NEPA 24, Standard for the Installation of Private Pire Service Mains
and Their Appurtenances, 2019 edition.

NFPA 30, Flammable and Combustible Liquids Cale 2018 edition.
NFPA 52. Vehicular Naxcal Gas Peel Systems Code, 2019 edition.

NEPA 54. National Fud Gas Code, 20 8 edition. NFPA 58. Liquefied
Petroleum Gas Code 2017 edition

NEPA 68, Standard on Explosion Protection by Deflagration Venting,
2018 edition.

NFPA 69. Standard on Explosion Prevention Systems, 2019 edition.
NFPA 70, National Electric Corle, 2017 edition.
NFPA 72. National Fire Alarm and Signaling Cole, 2019 edition.

NFPA 76, Standard for the Fire Protection of Tecommunications
Facilities, 2016 edition.

NFPA 750, Standard on Weder Mist Fire Protection Systems, 2019
edition.

NEPA 853, Standard for the Installation of Stationary Fud Cell Power
Systems 2015 edition.

NFPA 1142, Standard on Water Supplies for Suburban and Rural lue
lighting, 2017 edition.
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NFPA 2001, Standard on Clean Agen: Fire Extinguishing Systems, 2018
edition.

NFPA 2010, Standard for Fixel Arrosal Fire Extinguishing Systems,
2015 edition.

2.3 B dRd

2.3.1

2.3.2

2.3.5

ANST s 4

American National Standards Institute, Inc., 25 West 43rd Street,
4th Floor, New York, NY 10036.

ANST 7Z535.1. American National Standard for Safdy Colors, 9011

ANST 7535. 2, American National Sandard for Environmental and
Facility Safety Signs 2011.

ANSI 2535. 3, American National Standard for Criteria for Safety
Symbols, 2011.

ANSI 7535. 4, American Mational Standard for Product Safety Signs
and Labels, 2011.

ANST 7Z535.5, American National Standard for Safety Thys and
Burricwie Tapes, 2011.

ANSTI 7535.6, Amran National Standard for Product Safety
Information in Product Manuals, Instructions and Other
Collateral Materials, 2011.

ASTM 1 5x 4~

ASTM International, 100 Barr Harbor Drive, P.0. Box C700, West
Conshohocken, PA 19428-2959

ASTM E108, Standard Test Methods for Five Tests of Roof Cover ings,
2017.

ASTM E119, Standard Test Methods for Fire Tests of Building
Construction and Materials, 2016. 2.3.3 TAPMO Publications.
International Association of Plumbing and Mechanical Officials.
4’755 E. Philadelphia Street, Ontario, CA 91761.

Uniform Plumbing Cow, 2015. 2.3.4 ICC Publications.
International Code Council, 500 New Jersey Avenue, NW, 6th Floor,
Washington, DC 20001.

International Phonbing Code. 2015.

[EEE a4
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2.3.6

2.3.7

2.3.8

[EEE, 3 Park Avenue, 17th Floor. New York, NY 10016-5997.
[EEE C2, National Electrical Safety Code, 2017

NERC ) 5x 4~

North American Electric Reliability Corporation, 1325 G Street,
NW, Suite 600, Washington, DC 2105

PRC-005, Protection System, Automatic Reclosing, and Sudden
Pressure Relaxing Maintenance. 2016.

UL d15x3
Underwriters Laboratories Inc., 333 Pfingsten Road, Northbrook,

IL 60062-2096.

UL 263, Standard for Fire Tests of Brilling Construction and
Materials, 2018

UL 790, Standard Post Methods for Pere Pests of Roof Cowrings.
2014.

UL 1564, Standard for Industrial Battery Chargers, 2013

UL 1741, Standard for Inverters, Converters, Goniwles and Inter
connection System Equipment for Lise With Distributed Energy
Resources, 2016.

UL 1778, Uninterruptible Power Systems 2014, revised 2017.

UL. 1973, Stanlani jor Balleries for U in Light Elenic Rail (LER)
Applications and Stationary Applications, 2016.

UL 1974, Evaluation for Repurposing Batteries, 2018. UL 9540,
Safdy of Energy Storage Systems and Equipment, 2016.

UT 9540A Ted Method for Freelanting Thermal Runouy me Propagation
in Battery Energy Storage Systems, 2018

H @ D
Merriam-Webster’s Collegiate Dictionary, 11th edition.

MerriamWebster, Inc., Springfield, MA, 2003. 2.4 References for
Extracts in Mandatory Sections.

NFPA 30. Mammable and Combustible Liquids Code 2018 edition.
NIPA 70°, National Plectrical Code 2017 edition.
NAPA 72 National B Alarm and Signaling Code, 2019 edition.

NFPA 101, Life Safety Coche 2018 edition.
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*oo ZLap IR D BARAR R L R IRA 5 B T e ~ i
S FAMEP A NFPA R £ R Rerend @2 R0 o fo R A
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BT e ety NFPASRE - o 45~ R LK U fodp 5l o
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FZRAZ B AF B R F RGP A L o R A
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X
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3.3.3 & # ¢ & 5% (Battery Management System > BMS)
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( SAF-RES) [101 » 2018 )
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- Ed A BF G B AETFFRE AT E ARz Ao
(SAF-RES) (101 > 2018]
3.3.6 & % (Electric Utilities)
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;¢ RWTIEF (sl ) el 3R 525 hT DT F R 4
o H A FNELEL DL F D ERL DT IR ERTR -
3.3. 8 # 12« 3t (Energy Storage Management System > ESMS)
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American Society of Mechanical Engineers (ASME) Codes
ASME B31 (all applicable parts). Power Piping

ASME BPVC, Boiler and Pressure Vessel Code
ASTM International

ASTM D4169, Standard Practice for Performance Testing of Shipping Containers
and Systems

CSA Group Standards
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CSA C22.1, Canadian Electrical Code, Part 1 Safety Standard for Electrical
Installations

CAN/CSA-C22.2 No. 0, General Requirements - Canadian Electrical Code, Part Il
CSA C22.2 No. 0.15, Adhesive Labels

CAN/CSA-C22.2 No. 0.17. Evaluation of Properties of Polymeric Materials
CSA C22.2 No. 0.2, Insulation Coordination

CSA C22.2 No. 0.8, Safety Functions Incorporating Electronic Technology
CSA C22.2 No. 14, Industrial Control Equipment

CSA C22.2 No. 94.2, Enclosures for Electrical Equipment, Environmental
Considerations

CSA C22.2 No. 100, Motors and Generators

CSA C22.2 No. 107.1, Power Conversion Equipment

CAN/CSA-C22.2 No. 107.2, Battery Chargers

CSA C22.2 No. 139. Electrically Operated Valves

CSA C22.2 No. 301, Industrial Electrical Machinery

CAN/CSA-C22.2 No. 60079-2, Explosive Atmospheres - Part 2: Equipment

Protection By Pressurized Enclosure "p

CAN/CSA-C22.2 No. 60950-1, Information Technology Equipment - Safety - Part 1:
General Requirement

CAN/CSA-C22.2 No. 60529, Degrees of Protection Provided By Enclosures (IP
Code)

CAN/CSA-C22.2 No. 62109-1, Safety of Power Converters for use in Photovoltaic
Power Systems - Part 1: General Requirements

CAN/CSA C22.2 No. 62368-1, Audio/Video, Information and Communication
Technology Equipment - Part 1: Safety Requirements

CSA B51, Boiler, Pressure Vessel, and Pressure Piping Code
CSA B52, Mechanical Refrigeration Code
CSA B149.1. Natural Gas and Propane Installation Code

CSA FC 1, Fuel Cell Technologies - Part 3-100: Stationary Fuel Cell Power Systems -
Safety

CSA 7462, Workplace Electrical Safety
CSA Z662, Oil and Gas Pipeline Systems
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CAN/CSA-E60730-1, Automatic Electrical Controls for Household and Similar Use -
Part 1: General Requirements

International Code Council (ICC)

ICC IFC, International Fire Code

ICC IRC, International Residential Code

International Electrotechnical Commission (IEC) Standards

IEC 60068-2-52, Environmental Testing Part 2: Tests - Tests Kb, Salt Mist, Cyclic
(Sodium Chloride Solution)

IEC 60364-4-41, Low Voltage Electrical Installations - Part 4-41: Protection for
Safety - Protection Against Electric Shock

International Electrotechnical Commission (IEC) Standards

IEC 60068-2-52, Environmental Testing Part 2. Tests — Tests Kb. Salt Mist, Cyclic
(Sodium Chloride Solution)

IEC 60364-4-41, Low-Voltage Electrical Installations - Part 4-41: Protection for
Safety - Protection Against Electric Shock

IEC 60364-6, Low-Voltage Electrical Installations - Part 6: Verification
IEC 60417 Database, Graphical Symbols for Use on Equipment
IEC 60529, Degrees of Protection Provided by Enclosures (IP Code)

IEC 60664-1, Insulation Coordination for Equipment Within Low-Voltage Systems -
Part 1: Principles, Requirements and Tests

IEC 60812 Failure modes and effects analysis (FMEA and FMECA)

IEC 60896-11, Statiionary Lead-Acid Batteries Part 11: Vented Types General
Requirements and Methocs of Tests

IEC 60896-21, Stationary Lead-Acid Batteries Part 21: Valve Regulated Types
Methods of Test

IEC 60980, Recommended Practices for Seismic Qualification of Electrical
Equipment of the Safety System for Nuclear Generating Stations

IEC 61000-4-2, Electromagnetic Compatibility (EMC) - Part 4-2: Testing and
Measurement Techniques - Electrostatic Discharge Immunity Test

IEC 61000-4-3, Electromagnetic Compatibility (EMC) - Part 4-3: Testing and
Measurement Techniques - Radiated, Radio Frequency, Electromagnetic Field
Immunity Test
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IEC 61000-4-4, Electromagnetic compatibility (EMC) - Part 4-4. Testing and
Measurement Techniques - Electrical Fast Transient/Burst Immunity Test

IEC 61000-4-5, Electromagnetic Compatibility (EMC) - Part 4-5: Testing and
Measurement Techniques - Surge Immunity Test

IEC 61000-4-6, Electromagnetic Compatibility (EMC) - Part 4-6: Testing and
Measurement Techniques - Immunity to conducted Disturbances, Induced by
Radio-Frequency Fields

IEC 61000-4-8, Electromagnetic Compatibility (EMC) - Part 4-8: Testing and
Measurement Techniques - Power Frequency Magnetic Field Immunity Test

IEC 61000-6-2, Electromagnetic Compatibility (EMC) - Part 6-2: Generic Standards -
Immunity Standard for Industrial Environments

IEC 61025, Fault Tree Analysis (FTA)

IEC 61508 (all parts), Functional Safety of Electrical/Electronic/Programmable
Electronic Safety-Related Systems

IEC 62040-1, Uninterruptible Power Systems (UPS) - Part 1: Safety Requirements
Institute of Electrical and Electronics Engineers (IEEE) Standards Association
IEEE C2, National Electrical Safety Code

IEEE 693, Recommended Practice for Seismic Design of Substations

IEEE 1547, Interconnecting Distributed Resources with Electric Power Systems

IEEE 1547.1, Conformance Test Procedures for Equipment Interconnecting
Distributed Resources with Electric Power Systems

International Standards Organization (ISO) Standards

ISO 7010, Graphical Symbols - Safety Colours and Safety Signs - Registered Safety
Signs

ISO 13849-1. Safety of Machinery - Safety-Related Parts of Control Systems - Part 1:
General Principles for Design

ISO 13849-2, Safety of Machinery-Safety-Related Parts of Control Systems - Part 2:
Validation

ISO 26262 (all parts), Road Vehicles - Functional Safety
National Electrical Manufacturers Association (NEMA)
NEMA Z535.1. Safety Colors

NEMA Z535.2. Environmental and Facility Safety Signs

NEMA Z535.3, Criteria for Safety Symbols
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NEMA Z535.4. Product Safety Signs and Labels
NEMA Z535.5, Safety Tags and Barricade Tape (for Temporary Hazards)

NEMA Z535.6, Product Safety Information in Product Manuals, Instructions, and
Other Collateral Materials

National Fire Protection Association (NFPA) Codes and Standards
NFPA 1, Fire Code

NFPA 70, National Electrical Code

NFPA 70E, Electrical Safety in the Workplace.

NFPA 79. Electrical Standard for Industrial Machinery

NFPA 286, Standard Methods of Fire Tests for Evaluating Contribution of Wall and
Ceiling Interior Finish to Room Fire Growth

NFPA 497, Recommended Practice for the Classification of Flammable Liquids,
Gases, or Vapors and of Hazardous (Classified) Locations for Electrical Installations
in Chemical Process Areas

NFPA 855, Standard for the Installation of Stationary Energy Storage Systems
National Research Council of Canada

NRC NFC, National Fire Code of Canada

Occupational Safety and Health Standards (OSHA)

29 CFR 1910.1200, Toxic and Hazardous Substances

Telcordia

GR-63-CORE, Network Equipment Building System (NEBS) Requirements: Physical
Protection

UL Standards

UL 50E, Enclosures for Electrical Equipment, Environmental Considerations
UL 252, Compressed Gas Regulators

UL 429. Electrically Operated Valves

UL 508C, Power Conversion Equipment

UL 746C, Polymeric Materials - Use in Electrical Equipment Evaluations

UL 840, Insulation Coordination Including Clearances and Creepage Distances For
Electrical Equipment

UL 842, Valves for Flammable Fluids
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UL 991, Tests for Safety-Related Controls Employing Solid-State Devices
UL 1012, Power Units Other Than Class 2
UL 1564, Industrial Battery Chargers

UL 1741, Inverters, Converters, Controllers and Interconnection System Equipment
for Use With Distributed Energy Resources

UL 1778, Uninterruptible Power Systems
UL 1971, Signaling Devices for the Hearing Impaired

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

UL 1998, Software in Programmable Components
UL 2200, Stationary Engine Generator Assemblies

UL 2416, Audio/Video, Information and Communication Technology Equipment
Cabinet, Enclosure and Rack Systems

UL 5500, Remote Software Updates

UL 9540A, Test Method for Evaluating Thermal Runaway Fire Propagation in
Battery Energy Storage Systems

UL 60079-2, Explosive Atmospheres - Part 2: Equipment Protection by Pressurized

Enclosures "p

UL 60730-1. Automatic Electrical Controls for Household and Similar Use, Part 1;
General Requirements

UL 60950-1, Information Technology Equipment - Safety - Part 1. General
Requirements

UL 62109-1, Safety of Power Converters for Use in Photovoltaic Power Systems -
Part 1: General Requirements

UL 62368-1, Audio/Video, Information and Communication Technology Equipment -
Part 1: Safety Requirements

ULC Standards

ULC/ORD-C842, Guide for the Investigation of Valves for Flammable and
Combustible Liquids

US Department of Defense (DOD) Standards
MIL-STD-882E, System Safety
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Al iR

AL 1™ 6 7] 1 en CSA e e UL 4R % 05m i AR F ohg Senle B et ae o
Et &G i P CSA Hiefe UL e 4R o ot 4R AR AR 5 i BoAT
A LR PR AR F et g 3T o

CSA # ‘e L2

CSA C22.2 No. 0.15, Adhesive Labels

CAN/CSA-C22.2 No. 0.17. Evaluation of Properties of Polymeric Materials
CSA C22.2 No. 0.2, Insulation Coordination

CSA C22.2 No. 14, Industrial Control Equipment

CSA C22.2 No. 18.3, Conduit, Tubing, and Cable Fittings CSA C22.2 No. 38,
Thermoset-Insulated Wires and Cables CSA C22.2 No. 42, General Use Receptacles,
Attachment Plugs, and Similar Wiring Devices

CSA C22.2 No. 45.1, Electrical Rigid Metal Conduit - Steel CSA C22.2 No. 49,
Flexible Cords and Cables

CSA C22.2 No. 56, Flexible Metal Conduit and Liquid-Tight Flexible Metal Conduit
CSA C22.2 No. 64, Household Cooking and Liquid-Heating Appliances

CSA C22.2 No. 65, Wire Connectors

CSA C22.2 No. 75, Thermoplastic-Insulated Wires and Cables

CSA C22.2 No. 94.1, Enclosures for Electrical Equipment, Non-Environmental
Considerations

CSA C22.2 No. 94.2, Enclosures for Electrical Equipment, Environmental
Considerations

CSA C22.2 No. 100, Motors and Generators

CSA C22.2 No. 107.1, Power Conversion Equipment
CSA C22.2 No. 113, Fans and Ventilators

CSA C22.2 No. 127, Equipment and Lead Wires

CSA C22.2 No. 153, Electrical Quick-Connect Terminals CSA C22.2 No. 158,
Terminal Blocks

CSA C22.2 No. 178.1. Transfer Switch Equipment

CSA C22.2 No. 182.1, Plugs, Receptacles, and Cable Connectors of the Pin and
Sleeve Type
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CSA C22.2 No. 211.2, Rigid PVC (Unplasticized) Conduit CSA C22.2 No. 227.2.1,
Liquid-Tight Flexible Nonmetallic Conduit

CSA C22.2 No. 235, Supplementary Protectors

CSA C22.2 No. 248-1 (all parts), Low-Voltage Fuses - Part 1: General Requirements

CAN/CSA-C22.2 No. 60947-4-1, Low-Voltage Switchgear and Controlgear - Part 4-1:
Contactors and Motor-Starters - Electromechanical Contactors and Motor-Starters
CAN/CSA-C22.2 No. 60950-1, Information Technology Equipment Safety - Part 1:
General Requirements CAN/CSA E61131-2, Programmable Controllers - Part 2:
Equipment Requirements and Tests

UL 12

UL 1. Flexible Metal Conduit

UL 5. Surface Metal Raceways

UL 6. Electric Rigid Metal Conduit-Steel

UL 6A, Electric Rigid Metal Conduit - Aluminum, Red Brass and Stainless Steel
UL 44, Wires and Cables, Thermoset-Insulated

UL 50. Enclosures for Electrical Equipment, Non-Environmental Considerations
UL 50E, Enclosures for Electrical Equipment, Environmental Considerations
UL 62, Flexible Cords and Cables

UL 66. Fixture Wire

UL 83, Wires and Cables, Thermoplastic-Insulated

UL 94. Tests for Flammability of Plastic Materials for Parts in Devices and
Appliances

UL 157. Gaskets and Seals

UL 162, Foam Equipment and Liquid Concentrates

UL 193, Alarm Valves for Fire-Protection Service

UL 199, Automatic Sprinklers for Fire Protection Service

199G, Fire Testing of Specific Application Sprinklers for Use in Attic Spaces

UL 199H, Fire Testing Of Specific Application Sprinklers For Use In Horizontal
Concealed Spaces

UL 199J, Fire Testing of Specific Application Sprinklers for Use on Windows
UL 248-1, Low Voltage Fuses - Part 1. General Requirements (all parts)

UL 260, Dry Pipe and Deluge Valves for Fire-Protection Service
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UL 268, Smoke Detectors for Fire Alarm Systems

UL 310, Terminals, Electrical Quick-Connect

UL 346, Waterflow Indicators for Fire Protective Signaling Systems

UL 360, Liquid-Tight Flexible Steel Conduit

UL 393, Indicating Pressure Gauges for Fire-Protection Service

UL 429. Electrically Operated Valves

UL 467, Grounding and Bonding Equipment

UL 486A-486B, Wire Connectors

UL 498, Attachment Plugs and Receptacles

UL 499, Electric Heating Appliances

UL 507. Electric Fans

UL 508, Industrial Control Equipment

UL 508A, Industrial Control Panels

UL 514B, Conduit, Tubing, and Cable Fittings

UL 521, Heat Detectors for Fire Protective Signaling Systems

UL 651, Schedule 40, 80, Type EB and A Rigid PVC Conduit and Fittings
UL 651A, Schedule 40 and 80 High Density Polyethylene (HDPE) Conduit
UL 693, Excess Pressure Pumps for Wet Pipe Sprinkler Systems

UL 746A, Polymeric Materials - Short Term Property Evaluations

UL 746B, Polymeric Materials - Long Term Property Evaluations

UL 746C, Polymeric Materials - Use in Electrical Equipment Evaluations

UL 753, Alarm Accessories for Automatic Water-Supply Control Valves for Fire
Protection Service

UL 796, Printed-Wiring Boards
UL 796F, Flexible Materials Interconnect Constructions

UL 840, Insulation Coordination Including Clearances and Creepage Distances for
Electrical Equipment

UL 864, Control Units and Accessories for Fire Alarm Systems
UL 969, Marking and Labeling Systems
UL 1004-1, Rotating Electrical Machines - General Requirements

UL 1004-2, Impedance Protected Motors
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UL 1004-3, Thermally Protected Motors

UL 1004-4, Electric Generators

UL 1004-7, Electronically Protected Motors

UL 1004-8, Inverter Duty Motors

UL 1008, Transfer Switch Equipment

UL 1012, Power Units Other than Class 2

UL 1059, Terminal Blocks

UL 1063, Wires and Cables, Machine-Tool

UL 1077, Supplementary Protectors for Use in Electrical Equipment
UL 1091, Butterfly Valves for Fire-Protection Service

UL 1450, Motor-Operated Compressors, Vacuum Pumps, and Painting Equipment

UL 1478A, Pressure Relief Valves for Sprinkler Systems UL 1626. Residential
Sprinklers for Fire-Protection Service UL 1660, Liquid-Tight Flexible Nonmetallic
Conduit

UL 1682, Plugs, Receptacles, and Cable Connectors, of the Pin and Sleeve Type

UL 1741, Inverters, Converters, Controllers and Interconnection System Equipment
for Use With Distributed Energy Resources

UL 1767. Early-Suppression Fast-Response Sprinklers

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

UL 1778, Uninterruptible Power Systems

UL 1977, Component Connectors for Use in Data, Signal, Control and Power
Applications

UL 2127. Inert Gas Clean Agent Extinguishing System Unit

UL/ULC 2166, Halocarbon Clean Agent Extinguishing System Units

UL 2351, Spray Nozzles for Fire Protection Service

UL 2351A Nozzle Adaptors with Integral Filter for Fire Protection Service
UL 2733, Surface Vehicle On-Board Cable

UL 60947-4-1, Low-Voltage Switchgear and Controlgear - Part 4-1: Contactors and
Motor-Starters - Electromechanical Contactors and Motor-Starters

UL 60947-5-2, Low-voltage Switchgear and Controlgear - Part 5-2. Control Circuit

Devices and Switching Elements - Proximity Switches
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UL 60950-1, Information Technology Equipment Safety - Part 1: General
Requirements

UL 61131-2. Programmable Controllers - Part 2: Equipment Requirements and
Tests

UL 62368-1, Audio/Video, Information and Communication Technology Equipment -
Part 1: Safety Requirements

UL 62109-1, Power Converters for Use in Photovoltaic Power Systems - Part 1:
General Requirements
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