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Acive |Reactive |~ s | roeter | v s T | rvPE | I |SETPOINT
KW KVAR
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COS phi
VOLTAGE (V)
CURRENT (A) MAIN C.B
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60364-5-52 © IEC:2009 — 561 =

Installation methods of Table B.52.1
Multi-core cables Single-core cables
Two loaded Three Three loaded conductors, flat
Two loaded |Three loaded loaded
Nominal conductors conductors conductors | ., hductors Touching Spaced
cross- touching trefoil Horizontal Vertical
sectional
area of
conductor
2 @ &2 & k4 \
mm or e oL
Zg De o,/De
Method E Method E Method F Method F Method F Method G Method G
1 2 3 4 5 6 7 8
1.5 26 23 - - - - -
2,5 36 32 - - — - -
4 49 42 — — - - -
6 63 54 — — — — —
10 86 75 - - — - —
16 115 100 - - - - -
25 149 127 161 135 141 182 161
35 185 158 200 169 176 226 201
50 225 192 242 207 216 275 246
70 289 246 310 268 279 353 318
95 352 298 377 328 342 430 389
120 410 346 437 383 400 500 454
150 473 399 504 444 464 577 527
185 542 456 575 510 533 661 605
240 641 538 679 607 634 781 719
300 741 621 783 703 736 902 833
400 - - 940 823 868 1085 1008
500 — - 1083 946 998 1253 1169
630 - - 1 254 1 088 11561 1 454 1 362
NOTE 1 Circular conductors are assumed for sizes up to and including 16 mm?2. Values for larger sizes relate to shaped
conductors and may safely be applied to circular conductors.
NOTE 2 D, is the external diameter of the cable.
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Table B.52.14 — Correction factor for ambient air temperatures other than 30 °C
to be applied to the current-carrying capacities for cables in the air

Insulation
ter::)ne?'ilet:‘l'e“ Mineral”
°C PVC XLPE and EPR b::IeCac:‘cavee;%c;:;d B;'Tol‘l‘hefgé’?éd
to touch 70 °C
10 1,22 1,15 1,26 1,14
15 1,47 1,92 1,20 144
20 T2 1,08 1,14 1,07
25 1,06 1,04 1,07 1,04
30 1,00 1,00 1,00 1,00
35 0,94 0,96 0,93 0,96
40 0,87 0,91 0,85 0,92
45 0,79 0,87 0,78 0,88
50 0,71 0,82 0,67 0,84
55 0,61 0,76 0,57 0,80
60 0,50 0,71 0,45 0,75
65 - 0,65 - 0,70
70 - 0,58 - 0,65
75 - 0,50 - 0,60
80 - 0,41 - 0,54
85 - - - 0,47
90 - - - 0,40
95 - - - 0,32
2 For higher ambient temperatures, consult the manufacturer.

60364-5-52 © IEC:2009

Table B.52.17 — Reduction factors for one circuit or one multi-core cable
or for a group of more than one circuit, or more than one multi-core cable,

L LS s lsman juals oo -F-Y Jooo

— 55 —

to be used with current-carrying capacities of Tables B.52.2 to B.52.13

i . To be used with
o Arrangement Number of circuits or multi-core cables current-carrying
em M os
(cables touching) capacities,
1 2 3 4 5 6 7 8 9 12 16 20 reference
1 |Bunched in air, on a 1,00 | 0,80 | 0,70 | 0,65 [060 | 0,57 | 0,54 | 0,52 | 0,50 | 045 | 0,41 | 0,38 B.52.2
surface, embedded or to B.52.13
enclosed Methods A to F
2 |Single layer on wall, floor [ 1,00 | 0,85 | 0,79 | 0,75 | 0,73 | 0,72 | 0,72 | 0,71 | 0,70
or unperforated cable tray B.52.2
systems =
to B.52.7
2 n 2 Method C
3 Single layer fixed directly 0,95 0,81 0,72 068 | 066 | 064 | 0,63 0,62 0,61 No further reduction
under a wooden ceiling factor for more than
4 |Single layer on a 1,00 | 088 | 082 | 0,77 [075| 073 | 0,73 | 072 | 0,72 n?:,':fcg'rrg‘g;ifers
perforated horizontal or
vertical cable tray B.52.8
systems to B.52.13
5 | Single layer on cable 1,00 | 087 | 082 | 0,80 [080] 0,79 | 0,79 | 0,78 | 0,78 Methods E and F
ladder systems or cleats
etc.,
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Copper cables
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Aluminium cables

c.s.a.in Single-phase circuit

Balanced three-phase circuit c.s.a.in

Single-phase circuit

Balanced three-phase circuit

mm? Motor power Lighting A Motor power Lighting mm?* Motor power Lighting Motor power Lighting
Normal | Start-up Normal | Start-up Normal | Start-up Normal | Start-up
service service service service
COSQ= COSQ= COSQ= COSQ= COSQ= COSQ= COSQ= COSQ= COSQ= COSQ= COSQ= COSQ=
0.8 0.35 1 0.8 0.35 1 0.8 0.35 1 0.8 0.35 1

15 254 11.2 32 133 9.7 27

25 15.3 6.8 19 13.2 5.9 16

4 9.6 43 11.9 8.3 3.7 10.3 6 10.1 4.5 125 8.8 3.9 10.9

6 6.4 129 7.9 |56 |25 6.8 10 |6.1 |28 | 75 53 | 24 6.5

10 3.9 18 4.7 |34 |16 141 |16 3.9 118 | 47 | 33 | 16 4.1

16 25 1.2 3 [2.1 [1 2.6 25 2.50 12 3 22 | 1 26

25 1.6 0.81 19 1.4 0.70 1.6 35 1.8 0.90 2.1 1.6 1.78 1.9

35 118 10.62 11.35 [ | 0.54 1.2 150 1.4 1070 | 186 | 1.18 | 0.61 1137

50 10.89 1 0.50 11.00 |0.77 | 0.43 1 0.86 70 0.96 10.53 | 1.07 | 0.83 | 0.46 10.93

70 0.64 0.39 0.68 0.55 0.34 0.59 120 0.60 0.37 0.63 0.52 0.32 0.54

95 0.50 0.32 0.50 | 0.43 0.28 0.43 150 0.50 0.33 0.50 0.43 0.28 0.43

120 0.41 0.29 0.40 | 0.36 |0.25 10.34 185 0.42 |0.29 | 041 0.36 | 0.25 0.35

150 0.35 0.26 0.32 |0.30 |0.23 1027 240 0.35 |0.26 | 0.31 | 0.30 | 0.22 1027

185 10.30 0.24 0.26 |0.26 |0.21 10.22 300 0.30 |0.24 | 025 | 0.26 | 021 0.22

240 0.25 0.22 0.20 0.22 0.19 0.17 400 0.25 0.22 0.19 0.21 0.19 0.16

300 0.22 0.12 0.16 0.19 0.18 0.14 500 0.22 0.20 0.15 0.19 0.18 0.13

Fig. G30 Phase-to-phase voltage drop AU for a circuit, in volts per ampere per km
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Sph Rated current (A)

mm? 1 2 3 4 6 10 16 20 25 32 40 50 63 80 100 125
15 600 300 200 150 100 60 37 30 24 18 15 12 9 T 6 5
25 | 500 A33-3 1250 167 100 62 |50 |40 |31 25 20 16 12 10 '8
4 533 400 267 160 100 80 64 50 40 32 25 20 16 13
6 600 400 240 150 120 96 75 60 48 38 30 24 19
10 667 400 | 250 1200 | 160 1125 100 80 163 50 40 132
16 640 [400 320 256 200 160 128 101 80 64 51
25 |625 500 400 312 250 200 159 125 100 80
35 (875 700 560 437 350 280 222 175 140 112
50 | | | 760 1594 (475 380 1301 237 1190 1152

Fig. F27 Maximum circuit lengths (in metres) for different sizes of copper conductor and rated currents for type C '/ domestic circuit breakers (IEC 60898)
in 2 230/400 V single-phase or three-phase TN system with m = 1

ol Lsgs 45 1.5MM2 alaie mhaws 5 6(A) ol nl,> b lids, Sl sl sl Jsb yiSTos Lo ysb 4
il ye Voo byl 58,5 o cliblrs TYPE C (g giliine

Type B slacsgiline basgs osds cliblns (slajlae Jsb piSTas dnslone -A-F Joa

Sph Rated current (A)
mm? 1 2 3 4 6 10 16 20 25 32 40 50 163 80 100 125
15 1200 600 400 300 200 120 75 60 48 37 30 24 19 15 12 10
| 25 1000 666 500 1333 200 J125 W100 (80 62 |50 40  [32 |25 20 |16
4 1066 800 533 320 200 160 128 100 80 64 51 40 32 26
6 1200 800 480 300 240 192 150 120 96 76 60 48 38
10 800 500 400 320 250 200 160 127 100 60 102
16 _ , [ [ _ 800 640 [512 400 320 256|203 (160 128  |102
25 800 625 500 400 317 250 200 160
35 875 700 560 444 350 280 224
50 760 603 475 380 304

Fig. F26 Maximum circuit lengths (in metres) for different sizes of copper conductor and rated currents for type B [ domestic circuit breakers (IEC 60898) in a
230/400 V single-phase or three-phase TN system withm =1
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ITEM

s DESCRIPTION REQUIREMENT
1 |GENERAL
1.1 |MANUFACTURER OF CUBICLES BY VENDOR
1.3 |TYPE OF CUBICLE-FIXED/ WITHDRAWABLE FIXED
1.4 |STANDARD IEC 61439
1.5 |OPERATING VOLTAGE 400V
1.6 |OPERATING FREQUENCY 50 HZ
1.7 |NUBMER OF PHASES 3Ph+N
1.8 |NO. OF BUSBARS (5)3ph+N+E
1.9 | INSULATION OF BUSBARS AIR
1.10 |POWER FREQUENCY (ONE MIN) 1890 Vac
1.11 |IMPULSE WITHSTAND 8000V
1.12 |RATED NORMAL CURRENT OF BUSBARS ACC. TO LOAD LIST
1.13 |RATED SHORT CURRENT OF BUSBARS 25KA
1.14 |RATED PEAK WITHSTAND OVERVOLTAGE CLASS 4
1.15 |RATED SHORT TIME DURATION 1 SEC.
1.16 |SYSTEM EARTHING SOLIDLY EARTHED
1.17 |VOLTAGE OF CONTROL CIRCUIT 110 VDC & 230 VAC (SEE SPEC.)
1.18 |VOLTAGE OF SPACE HEATER 230 VAC
1.19 |INTERNAL SAFETY INTERLOCKS YES

2  |CUBICLE CONSTRUCTION

2.1 |ENCLOSURE METAL ENCLOSURE
2.2 (INDOOR /OUTDOOR INDOOR

2.3 |TYPE OF INSTALLATION FREE FLOOR STANDING
2.4 |MAIN BUSBAR INSULATION MATERIAL AIR

2.5 |SHAPE OF MAIN BUSBARS FLAT

2.6 |TYPE OF MAIN BUSBAR SUPPORTING INSULATORS BY VENDOR

2.7 |MATERIAL OF MAIN BUSBAR SUPPORTING INSULATORS BY VENDOR

2.9 |REAR FRONT ACCESS FRONT

2.10 |TOP/BOTTOM ENTRY BOTTOM (CABLE)
2.11 |DEGREE OF PROTECTION P42

2.12 |CUBICLE SHEET THICKNESS 2.5 MM

2.13 |TROPIC DESIGN YES

2.14 |PROVISION OF EXTENSION AT EACH END SW. YES

2.15 |PAINT COLOR SHADE RAL 7035
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’_fv’g" DESCRIPTION REQUIREMENT
1 |GENERAL
1.1 |MANUFACTURER OF CUBICLES BY VENDOR
1.3 |TYPE OF CUBICLE-FIXED/ WITHDRAWABLE FIXED
1.4 |STANDARD IEC 61439
1.5 |OPERATING VOLTAGE 400V
1.6 |OPERATING FREQUENCY 50 HZ
1.7 |NUBMER OF PHASES 3Ph+N
1.8 |NO. OF BUSBARS (5)3ph+N+E
1.9 | INSULATION OF BUSBARS AR
1.10 |POWER FREQUENCY (ONE MIN) NA
1.11 |IMPULSE WITHSTAND NA
1.12 |RATED NORMAL CURRENT OF BUSBARS ACC. TO LOAD LIST
1.13 |RATED SHORT CURRENT OF BUSBARS 10 KA
1.14 |RATED PEAK WITHSTAND CURRENT CLASS 4
1.15 |RATED SHORT TIME DURATION 1 SEC.
1.16 |SYSTEM EARTHING SOLIDLY EARTHED
1.17 |VOLTAGE OF CONTROL CIRCUIT 110 VDC & 230 VAC (SEE SPEC,)
1.18 |VOLTAGE OF SPACE HEATER N.A
1.19 |INTERNAL SAFETY INTERLOCKS NO
2 |CUBICLE CONSTRUCTION
2.1 |ENCLOSURE METAL ENCLOSURE
2.2 |INDOOR / OUTDOOR INDOOR
2.3 |TYPE OF INSTALLATION WALL MOUNTED/SRFACE MOUNTED
24 |MAIN BUSBAR INSULATION MATERIAL AIR
2.5 |SHAPE OF MAIN BUSBARS FLAT
2.6 |TYPE OF MAIN BUSBAR SUPPORTING INSULATORS BY VENDOR
2.7 |MATERIAL OF MAIN BUSBAR SUPPORTING INSULATORS BY VENDOR
2.9 |REAR FRONT ACCESS FRONT
2.10 |TOP/BOTTOM ENTRY TOP (CABLE)
2.11 |DEGREE OF PROTECTION P42
2.12 |CUBICLE SHEET THICKNESS 2MM
2.13 |TROPIC DESIGN NO
2.14 |PROVISION OF EXTENSION AT EACH END SW. YES
2.15 |PAINT COLOR SHADE RAL 7035










< IFoo/oV/IV ol s — s ot

ol s —V-F

Mlosy bawgi a5 (ot @25k 5l 0lejd 3550 b Ll (izren g ol J3Is Dbl )l aST ey azgs Wl
L leolSiun| alire glaceand by Gloe bLI) (51,85 Holate 4 gy tnl 5l el juo 090 o0 ead D52
Al oS ol 5l ) b ol 218 (5l 8150 5 (n Blae lis BLS,T 6 185 5 oKl 5l )5 5 S00ss
b el 2l g (b hd &jge 4

(ol Jos 4y p3¥ (Sialoa S8 inlioo O @) Slasd el 292

CS 0 3 e sk 4 o 8les 5L 3550 Al SlaSgsS eizren 9 )5 slauxly 5L 3)50 il bglas
s anlys angs Ol b

2Bl bghas alS cyr (S 1iome & j0 4 olSiss 99 leazr MDF (54l Lol (b Jle 55 398 3,150 3825 Cur
ol o099 5l (o Sudp cenlio (oo ;0 (608 bshd Cur 6503 5 (B BT o s 5 IS bshas il el
i bl 4 8ly MDF 4 ol82u] (5,05 bk 5 o,low slaliss 45 MDF ol 5l (g o (glaliss bglas s anlys
s anlys ool b )

Shani b el gl e )b o5 | Gilizes lagion ) @ly 08 Slopemdl a8 Ul o wpaie MDF
plodon i 1) 00,5 oo e Lab ()] gy il plais] il bslas

Boes 9,50 055 5o ol eolaiwl (1ali (sl g n digd co cuad cawlin slalad ;o Bows ol sloppnds a4l
aidlor 3y 9 Slaal lall )3 (o)lns AL L B, J S slall s (he)8 sl slaidn jo 855 g4 5

sbalad jo ol A9,8 Gl )3 5l 590 Slaad 4y slanSs ;oS0 leds & eme 5ol A5 S HIE9 Sl 3> &
A anles 4id S a8l coliwl S ouls J S

3,50 555 s 45 g ) Sl 4 g starkes o5 gola b &y LIS 3l oolitl b il (glopeads duxz e bl
oo b il B alewg 4 55 6)lp0 slapali b il slog p Cooms 4 TIB (23 (slopends ax 5l bl g 5L
5 bl co¥gh claaly) UHs odds 00pdS yiarles o/8 L oy

w2l paens WLl g0m,5 b o3 b ST drgs Jsd 51 Blace bl b il glails g a5 IS Lo
bl o chnds JLid b Cind b2 gl plo 5l lime LS aly) gl oyals ad

pel ns (b Sl 5 Bn la S Cea S e B (g 5l ooliial ©)90 0 45 00 gredes 4 oY
] ol clie DIVIdET 5 ool 6, g 3, pOlel il

L b 5 @l sl bl plo cuz wilbige 2 Jouzr 20 & sl glalad 5l S5 5l 0 )50 bghas slass

00,5 g0 Joe Lad plosiz 5 )5 g5 ool 4 4z g



dog> 3 5 pged yllad sloolKius ] ogas lusli oyb Lulyps  IFoo/oV/IY £r
sl yo 10 (3ol powsns —V-)-F

il oo 5l st T Jolsd )3 s RIS £53 il5 sloj (Il (5)lol slagll o

il e Lad 2 0000 ¥ L) olaws 4 RIS g5 il slaj s sl vy slosll o

il o Lab 5355 15 S 10 RIB g5 (s 10 il olfims Sy (gl i3 slagll o

iz co Lol LSHF iS5, L 5 CATE-STP g4 5l oSzl JS ,0 A5l il clabls

D9biee Lzl 55 D50 4 jsadall 3> g 05lellS £ 5l Laaly) e

.

20,5 oo (S osl LAN e oKs! S il s pezs Sl pg 3 D90 4o

(SOG0E ‘SLQO.QJJ (rhdinsd -Y-\-¢

295 St Sl €59 o8 GAE oSes ¥ Jila (5558 ol L 2

25,5 caad SIS 18] e 361 0 ages Sloisdls Lol gl aes

g a8 )5 A 55 a5 (6395 B Slp e ¥ o 50 50 ol Sl )15 B (358 e dnz S |
Bl )85 jgaiell i g 03lgllS £ 5l (Sew 4l S slaaly)

93 428, 55 55 il s Sy ol o, G



iR N
S0 Oluwwls







£4 VFoo/oV/1V doddo

doddo

Fo 5 e lp (ool 5 Gl Ll bl o6 el (slaolSim ] (SilSe Slucul (b 5l s
il e sole IS Cdls o ol
Lylys g oliay] anais 5l b IS ok 4 s ed jlad sloollin| Sl olawul b a5 Sl
691855 ¢ Seilslo Blunsli SLIST 3 1m0 4y (Koo > b5 00 g abaslds o (g 50 el oo olKian] 31 (55 120 4
33 1aYlesy bl by cspd Hlad Slasl Caws 48 g Sy e o] 4 dewgs BB slas bl 5 Lalgs
plo Cwl ¥ az o el a3l o lulbinl ple o wlie hlss 4 Cdlas gl ) izmen § Lol )b
23,5 Cale, lam b 5o 55 NFPA o lailil 5 olexslo Lo &l e oo 5l olial 5,90 Lailgds g b st
LS 55w o b g shoms 5 st 5l ol 6t LS (slaolSis) (Silo lls ¢ SIS (stpaios Sy o
WSl 2 TS 4 @ik Jold Gl b
" egrhe g g ases ()
Slopl Sl (¥
M &5 g (5 slanr Sluwuls (F
i is] Slawwl (F
Gloacis 5 518 oniylop 40 sl JBlas (s lad sloollins! Sle Slugul (isu 0 >lib S lae
5 5 Sl o olKiny) oogame 3 (6 et Sluowls cS s ol slolas S 3 ,ae Jols b sl al> e
2 8551 Jals) (Silsle Sl (ko 0 35,80 5 s jo Slalllae Jls3 5k b 52 50 (2ib ooz lz
s 95 B ) 0592y )0 (Flanli conlin a5 Ol g aliio (B yae (g dlaliad slal (Dl )1~
Sl 5 el anim (S 05l el (s S5 slaaii a5l g locasy g5 o iz gglas s
Cod,bs 4y gy o Slawbrs a3l colanls ol 7 )b 5 oleils sloacis Jolis ags al> o slaasis podl coluguls

ML: 0)5); (;LA 0)91).3 9 g_J‘)...Q?u G..‘B Slasiin Js‘d} ‘LQW

o aplgs aisls ol 6,500 Db s 40 g eogs aals ol IS T 0 b g g bolling! sgec slolad godas 41505 5 a5 "






Eodao 4999 g M 9@

0905 pé alad
S }Qﬂ )IhE é‘bbw‘ L







£4 IFoo/oV/IY o gs LS 5lo0lSiuns] 15 ooty (sloLiS £ gubio 945 5 34 — 3] fuS

‘Séﬂaﬁ u'.ob.” 9 oﬁ)lS S99 uw -

slalad Jold loolliws] (cogec s lalad godas 1905 9 08 b bas e Lalgd a0 A5 51 2w cnl )0 @
Esebae 588 i b 9 998 o0 A3 (Slings slalad ple 5 5L 5 G GBI 8 sl i,
sy o329 Dol Mol oS agae (slalad 353 a5 slopiuns 5 Jig 5 oKl ages slalad
Sl oo anls (pl ogae l )l il o

onl ol Blaal 1 lilae (ialul 5 ol Lo (gl 58 BB (oebas 0 l90 sy g JLtd os Jpus 0
b Lailgd 5l 2

Sl sagbl Jold) (b)) & 5 Joo pitanms coslio 3, Sos sl 5l5 9)90 (e Ll J S g olm] @
el o 45,8 150 Lnlgs g5 5 (6 el 5 cgole ol o Lo o (ol

s by plo 5 @9rddre (Ol b3k Gk 5l Gl 9)90) (BB 6551 ool g (e Sy Slogrle @

el @lapy Jyol 5 9,50 Lulss o (6551 Brae aile; Jlas a gliul) 5o (5,15
Lo,lailiwl g bas —V-)-)

loaS™ Sl 39,40 9 i Djg0 )0 0y plol 5 sloslailinl 5 loaS” g cp 3T 4 a2 Lol Sk o
Lo losbin] aal s o, T ol Gilige 2hb 5,155 ol 5o oad 2l el Lules b Slsseanls 5 bas laibeu o
w8 b sl |, s
WS GBS et g zdly jeb (b 4y Bl 1 G 1) SBT3l 050 (o
5190 (snt (olo)S Slumal Sl slp (b Lulyd plyie b o pse Glojle YV ojlad 4,55
Eolae 4545
Oleizle (Sl Glueawll 28 Glaswin lee b o paw sl VYA a5 @
obitle (o &l jie glooks acgoe o
(3529 O30 50) (5 b yllad oS! 059 Blasl CuaBye 0 Slis T lojle Lulgs acgorma o
sl =(g 950) dog> 5 (6 9,0 B g Jo spiiaw leie LVINAY-Y o Lol o Jaslin] @
(9929 O y50 40) b6 et Hlad el awgd ool apy ol @
e American Society of Heating. Refrigeration and Air-Conditioning Engineers (ASHRAE)
o National Fire Protection Association (NFPA)
e Sheet Metal and Air Conditioning Contractors National Association (SMACNA)
e Model National Energy Code for Building (MNECB)

e Subway Enviromental Design Handbook (SEDH)
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e NFPA 10, “Standard for Portable Fire Extinguishers”
e NFPA 12, “Standard on Carbon Dioxide Extinguishing Systems”
e NFPA 13, “Standards for the Installation of Sprinkler Systems”
e NFPA 14, “Standards for the Installation of Standpipe, Private Hydrant, and Hose Systems”
o NFPA 72, “National Fire Alarm Code”
e NFPA 80, “Standard for Fire Doors and Other Opening Protectives”
e NFPA 101, “Life Safety Code”
e NFPA 130 (Ed. 2017), “Standard for Fixed Guideway Transit and Passenger Rail Systems”
e NFPA 251, “Standard Methods of Tests of Fire Endurance of Building Construction and Materials”
e NFPA 1963, “Standard for Fire Hose Connections”
e NFPA 2001, “Standard on Clean Agent Fire Extinguishing Systems”
e ISO 14520, “Gaseous fire-extinguishing Systems-Physical properties and system design”
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e |ISO (International Standard Organization)
e NFPA (National Fire Protection Association)
e ASTM (American Society for Testing and Materials)
e ANSI (American National Standards Institute)
e ASME (American Society of Mechanical Engineers)
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