dpelone g 1 (61a e

bl

P

POWEREN.IR



http://www.emoshkenan.blogfa.com/

SL Sl 5 Ol gl )l

+L§J-bll-1 'l..*.-*ul:;'u g (..G.a du}hlﬁl‘g .
e bl s sl )

S B s s il S PSE v L PR E i

(Goles oo )L oo u

A

WLl o2 ey 9,23l ¥

POWEREN.IR JE AR UY g CHY
UZLIEITIR WIPRTS VI SR PEN R
| = -fl...a...;.ni --;




rrrrrrrrr

S AL Dlsloe 5 DLl (gla L

Ighr_:v.n.hﬂﬁ‘g Los




BT b J}mjLﬂJjb}»¢|ﬁ.ﬁ'qu
F wy *
S gl bl peadl8 S Sl pbls 29
AL FEFAL AV TAL S el ]

Jaben g 3 ke pit

aakes g 5yl {‘:j-]ﬂ--' L oodS '—5';#}1:-:-# ﬁjLﬂj -ﬁ:'j.]m;u.:_‘lhj = ol

u.-?Ln_g).La_gd.bLuJL:a-u}:.c-u n.L_E»_“-f.a.dml_glJﬁLﬁ.:.ﬂmﬂl_]Laﬂ LQ_;J#L
vl 3 T '.;:u_];_'!-] Lu_.; d._.._.]._n: A

POWEREN.IR



rEn.ir ® ﬁ. = # ¥

Powe

10y e 2 Pleils 0y50 Jgb 5o 5L, OIE L 0L IS

B SyiTeey ai o

SiEaly oTaTe LenD:  Ahece W

Ay

1565

P |

EMERGERNCY LOAD PROFILE




rrrrrrrrr

SRS RSP
0,53 Jsb 3 p3Y u"—-#-'t-aﬁﬂ Loelalls 55 5 o2 @

L:.-.a.u‘ n.‘;L: LEL:.:':;-.;

Wyl b b Cun e M sl (5 bL
F ot bl glasg ¢85 G5k el (Sl glagg bl o

.Lﬁg&hrﬁuh#h‘n* U-.:.J-L..aﬁah

g oo o3l (g bl (g5l e Sl YL g b 6l

POWERENIR



SPL Dl 5 LRI gla )l

2l = S 5 bl g s Sl
Hows Sy Blaey Slals Ol wlal 4

1.14V

1107 H

105V M

100V L

10 min 15 min 20 rmin G0 min 2h 3h 5h Bh

Table 2 - General selection of cell range
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Number of cells

Minimuim voltage of battery charger unit is -10% of nominal 110V DC:

110 % 10% = | lvolt
9
1.1

110-11 =99 volt |, minimum cell volt = 1.14 volt = N= =87 cell

JEYE 5 4 g5lS g ea g Hlowe angdoe 53 LB e j5ld 5L Il o SU g b sl al L
'-:-—_Jj__}lu.l:.l wht |:.|'ll gL juj

B7=1.4 =121

BT x1.55 =135 e o iy sdals jo¥E, &G 51 05 o U ar SYL 5,00 e 5




‘5 )bb M"gn Amper-hours(state "A") = |1x 3 +10.45x 4 =0.024
o | 3600 3600

Amper-hours(state "B") = 5.55x 1572 =27.707

” 3600
HA [ 10654
924 f 2 sy A h ( C ) 4
A | —— Sk mper-hours(state "C") = 7.73x +7.18x =0.017
5 55A — ‘ 3600 3600

i e—oé—bld—o'(—'i?—’_:’

45 48 45 45 45 45 a8 4

S ’ : "D") = 9. ; =0.011

19300 Sec Amper-hours(state "D") = 9.23x 3600 +8.82x 3600

Fig 2: Load peofile for § hours

4
-1 tatc "E") = 5.68 =0.006
Amper-hours(state "E") = 3600

Total Amper-hours = 27.765 Ah = 28 Ah

With consider 20 % spare : 1.2 x 28 =33.6 Ah.

Acoording to data sheet No. 5228: " |, minimum temprature is + 5 °C.
Therfore according to attachment * 2 * | temprature derating factor is 0.95.

33.64h _ 15.4.4h

_ 0.95 l
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136A
A Joaady S Lol v aw b o
96A S g8 o] o] By S 9 B pgd aks ) 1A
22A
>
1min t 119mirf N
Ol L S 28lg 55 JaSules 45 Ab b B A = Ah = 86 * (1/60)=1.433 Ah
1. v sals Lo b o d,b SYL 4,0
RS e P B = Ah = 21 * (118/60) =413 Ah
i ! Rt pBU 28,8 i b gl b (5950
o 3B ol e (S 4S Spuad 0 bt et © TP AR = 136 ¥ (1/60)=2275Ab




Final voltage: 1.14 V/cell

Ayailable amperes at +20°C = 5°C (+E8°F = 9°F)

Call Hours
typa 10 8 5 | 2 1.5 1

SBM 11 11 1.06 132 20 2mMm 348 406 475 BOF 703 TP AAd 108 g 1ed 1?3 218 242
BBM 15 15 145 180 383 3B 47 551 BdB BEZE ©@5H DB 121 148 § 220 249 P2HE  FO0
SEM 22 = eld 284 414 58 T 825 450 123 41 153 175 21,1 | 2394 34  3Jgs 402
SEM 20 el 280 360 5B TR 9% 12 130 166 192 208 239 287 § 406Q 456 531 5.8
SEM 43 43 41 516 8@ N0 138 1BE 185 do2 280 320 364 418 g 623 M3 82 8.5
SBM 5B 5h 543 672 105 14.3 131 21 E 254 325 a3 405 453 AR d ma Bh.© go1 m
SBM 65 5 e 780 122 166 211 &1 2d.5 d8.1 438 483 5419 G52 B4dQ 106 124 129
EBM 24 = B2 101 1\a 214 W2 F4 81 487 50D BB EB43 B28 118 129 148 153

BEM 112 112 1DE 134 gl.l 2B |2 432 508 G488  ME B0 823 110 154 172 198 I
GEM138 . 138 133 166 &9 d52 4B 8§32 BB 00 989 9898 114 135 190 212 24 £5d
SAM 161 161 15E 193 i a1 5.1 B21 7.0 g3z 1 11E 133 152 L) 247 285 204
GBM184 184 17E 221 M6 4685 H5 WS B34 107 123 133 152 181 254 cBe d26 3%
EBEM 208 28 201 5.0 31 KID B3 BO2 B3 13 13 151 ™ 205 287 314 d6B 380

BEM2X & ged 2ld 434 EBE T Bl 106 134 154 167 180 228 314 254 408 422
EEM 27Y7 T 2EE 332 B21 TOE BAE 107 126 161 1B5 200 224 273 382 425 480 il 4]
GEM 300 300 250 3O Bed TEH 9D 116 136 174 =00 217 2d? 295 d14 d50 541 247
EEM3E3 =8 312 JEE Bl1? H24 14 125 146 187 215 234 266 318 5 4a5 G2 5B3
GEM234 36 335 415 .0 82 112 133 157 201 =31 250 cH5 41 ar7 531 612 B3
BAM 3B 3D 357 445 Bl4 841 119 142 167 214 U5 267 204 364 50d 566 B53 EF3
SBM 332  F2 378 410 737 888 1 151 178 aar 261 284 323 385 =1 B 694 713

SBEM 415 415 401 438 A0 106 134 160 184 2d1
SEM 438 43 424 H6 BLA N2 142 163 198 204
GEM4e1 451 d4E 553 BEY 1B 143 178 a4 267
BHAM 506 506 2 4EE Bl& Baa 120 163 15 220 243

300 2 a0
217 &1 432
334 A0 454
J65 416 495
402 458 o7

B3I 735 757
E7e 775 70
I 216 B4l
TI5 a04 oz
B51 g2 1013

288 B E
HEIERE

GBM 555 535 537 BEE 1M 142 13 21 252 322
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Available current at 20 +/- 5°C (77 +/- 9°F) after prolonged float charging (amperes)
Vicell 8h 5h 3h 2h 15h 1h 30m 20m 15m 10m 5m

iIm 30s 55 1s
351 446 531 625 799 919 (998 113 (135

114 165 259

190 211 244 252
AH=132 |129.5

A 1053 892 796 625 40 (30625 188 |1

™

g@ 0.02

3.16 1.7 034 0.07
KI=0.95(0.94

0.76 0.65 058 045 029 (0.22] 0.18 0.136

/

F4

135x(5/6()
Kf_mﬁ: (/ )
138

=0.08
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Al o s 4y i 2 s el Sl (5 B ) S s

A = Ah = 86 * (1/60)=1.433 Ah AH=1 43/022=65
B = Ah = 21 * (118/60)=41.3 Ah AH=41 3/0 94=44
C = Ah = 1365 * (1/60)=2275Ah A=) 275/0 08=28 5

Total = 45 Ah
Total=79



- a : e * *
Elock battery range: M type plate
Typical derating factors versus temperature for cell final voltage between 1-1.10 volts
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S AL Al

A = Ah = 86 * (1/60)=1.433 Ah AH=1 .43/022=6.5
B = Ah = 21 * (118/60)=41.3 Ah AH=41.3/0.94=44
C = Ah = 136.5 * (1/60)=2.275Ah A =2 275/0.08=28.5

Total = 45 Ah
Total=79
:L;__;'IJ:-- C?L-.a'l — 2 Jas! L

AH=1.43/0.22=6.5=» 6.5/0.84=7.74
AH=41.3/0.94=44 =—» 44/0.94=46.8
AH=2.275/0.08=28.5=p 28.5/0.8=35.6

NEED = TOTAL x AgF
— NEED =90.14x1.2=108.168

- — 108.168 <138 -
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sizing method

The method of calculation developed by:

the American Institute of Electrical and Electronic Engineers (IEEE)
involves the use of a capacity rating factor,

called the Kt factor.
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e Kt factor:

ampere-hour capacity (at the 5
hour discharge rate) of a cell,

amperes that can be supplied by
that cell for t minutes at 20-25°C

POWERENIR
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Available current at 20 +/- 5°C (77 +/- 9°F) after prolonged float charging (amperes)

Vicel 8h 5h 3h 2h 15h 1h 30m 20m 15m 10m| 5m | 1m 30s 55 1s

114 165 259 351 446 531 625 799 919 988 113 | 135 |190 211 244 252
AH=132 1295 1053 §89.2 796 625 40 306 25 IS8 1l |3.16 1.7 034 0.07

Ki=836 533 393 3.09 26 221 173 1.5 138 1.2211.02 | 0.73 0.65 0.56 0.55

:-ﬁ-: 1.02222

f=3min 1 3 5
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SBL range: SEL4E o SEL 1540

KL curves for fully charged cells after prolonged float charge at 20-25°C
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1MDischarge rake (KE)

SEM mnge: SBM43 to SEMT1200
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1 Dischame rate {Ki)

SBH ranga: SBH 19 to SBH500
Ktcurves for fully charged cels after prolonged float charge at 2[!-25 i
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Kt , o506
SEBH range: SBHG40 to SBH 520

t curves for fuly charged cells after prolonged float charge at 20-25°C
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Examples:

Minimum system voltage: 92.4 V
Maximum system voltage: 132 V

Temperature: - Nominal 20°C
- Minimum 20°C
- Maximum 20°C
Discharge profile as follows: 1 gec
155
= 1 sec
= Eattery sizing
= | Lk
> &0 Lazad profile
&
)
I Time (min} 480
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2L Foe g
= S Ol S plels
= S Ok S olglis
S n, JJJ|Jf..m}| JJJLG.‘.’.& ‘_ng
~ T1 (current Al)=1 sec = 0.017 minute
Tire [min)
Feariofd 1 '
1" "4 T2 (current A2)= 480 m - 2 s = 479.97
Period 2 ﬁ
Cadtiah 1 T3 (current A3) =1 sec = 0.017 minute
._? Section 2 +
»
&
Section 3 ¢




IEEE a6 b 6 bl avulow
SECTION 1: 155 amperes for 1 second

Section

Current (A

Ay

Time {rmin)

So the first part of the calculation 1s:

- Load Al= 155 Amperes
- Change mn load A1-0=155A

- Time to end of section = period 1 = 1 second = 0.017 minutes




The Kt factor
H type cell at 1 secon
volts is 0.15.
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SEH rangs S5BH 19t SBHSO0
Kicurvas for fuly charged cals aftar prolengad Thal chamge af 20-257C
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Performance H range for stationary applications:

Performance after prulngrged float charge of fully charged cells

Ayailable amperes at +20°C + 5°C (+B8°F + 9°F) Final voltage: 1.03 V/cell

GEH B.3 B.2 1.03 154 250 aor .21 755 134 1E.1 7.7 20.0 Zaf 285 N7 8049 §6.0
EBH 12 12 1.49 2.6 4849 574 784 108 1893 234 eh.b ea.n 25 514 B4 Ak 8.5
SAH 1B 16 1.04 3.15 518 FES 101 14E 258 ;Ao 241 6.6 40 B2 4 B4 g2 108

GBH 18 18 235 374 E.1E aim 114 173 210 3B 41.8 47.3 s6.0 833 oo n? 126

EBH 28 g A H | 940 138 182 26 4 473 5R.1 EA7 7B oh 18 45

SHH 38 4 4.B4 = I 187 2.5 a5 BIE 7B.2 =) 70 115 17 195

GBH 48 44 608 Bes 154 e i do.8 49K 784 g2 108 122 145 215 245

SAH 58 £q rap 18 101 fHA ari a7y 52 118 140 147 174 269 2a5

SBH B8 =] 135 224 i | 43.4 E28 113 138 152 172 a m M3

GBH T8 | 155 255 ar.a 447 14 124 158 174 197 233 He 305

SAH BB Ed 174 285 420 55.3 B A 144 176 1 214 2E0 ame 4401

SEH S8 oa 10.3 A 4e.4 B1.5 gaz2 160 108 215 244 280 430 440

- - —— —— — ——T— p— p— — — — p— —

: Kl SO 308 208 159 109 061
BRHAET 157 204 504 &2 a7 143 Z5E 5 245 2 463 =] S

BEH 17T 177 A 574 BB 1M 161 £ed H ] a0 440 Geg iTa HHS 1083 1178
SAH 186 198 3RE B35 £ RTI PH 17d 220 aa3 43 480 578 B0 oan 1810 120H
GEH 236 236 4E.5 785 M3 148 215 285 473 519 587 BEE 103 1180 1457 15664
EBH 2EE 2ES ape asa 18 167 241 4 83 a&d E&H & M"Me2 1385 1636 1755
SEH 284 23 574 253 1 185 264 420 5a0 =0 PRl 8e7 1288 1470 1815 1947 !

GEH 283 363 438 BB5 114 1EQ 228 221 576 o7 776 878 104 1648 1765 2178 23634
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* Thus, the capacity necessary 1s:

current * Kt factor =155 * 0.151 =23.41 Ah
Ly fa p9d S 4 el Vi~
35 3,15 AST Sl gl f-tf Sl bl pl Js e

N poy 5l i ML S5 o 5l 5,00 0L &5 5 g0

:ﬁgd#ﬂj@&uw R



Current (A)

Current (A

Sectiond : step1

Time {min)

Section 3 step’

"

IEEE s b g bl avslouw

e e 3

o b S 2ps o0 2 4 1
..LaL'-_ dalsl 0342 bea..T P J_g|
- Change in load Al -0=155 Ah

- The Kt at 480 min to 1.05v = 8.065.
-AH=1% Kt= 155 * 8.065 = 1250.16 Ah

e 0L o SN o) 4 e
Sl g A2 b Jy dsls s

.:ﬂfda_;'l)j s w35 00 Csl _‘,.:ai

- Change in load A2 - A1 =5-155=-150 A
-T'he Kt at 479.98 min to 1.05v = 8.065.
-AH=1* Kt =150 * 8.065 =-1209.79 Ah
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Coonnd Llg
E - i " " b
= |a, Section 3 ; step 3 Y e AiS dnn bes
E N O p g e 3
= YU lewles @
Sed oo a3lol
s
Time (min)

- Change in load A3 - A2 =90 -5 Amperes = 85 Amperes
- T3 =1 second = 0.017 minutes

-The Kt factor for an H type cell at 0.017 minutes to 1.05 volts = 0.151
-Thus the capacity necessary is I * Kt =85~ 0.151 =12.84 Ah
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Eftfll [: 1250.16 Ah The required cell size is: 53.21
Step 2: -1209.79 Ah X Design margin 1.00

Step 3: 12.84 Ah X Aging factor 1.00 =53.21Ah.
Total capacity =53.21 Ah



