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Scope of American Standards alxi &f &Y -:¥ i

1-Facility (NEC All Articles)

2-Machine(NEC Article 670&NFPA 79)

3-Industrial Control Panel(NEC Article 409&UL 508A&NFPA 79)

4-Motor Circuit(NEC Article 430&NFPA 79&UL 508A)

Industrial Control Panels &l -; Ll

Oe OsSE 5 <l 68 1000 0 3 Y g Jedill 5 alall aladiudl acaia #5191 o2

Overcurrent Protection Devices & Disconnect Switch &Contactor &Overload relay)

NECowa <l jaal) 5 gl dalgd) cbibasad) - Ul

Single Motoraals & ase cliluwa- 1

Q\Mdﬂia}\' :\5}4-\9\!-:\1‘91

Induction Type, Squirrel cage, Wound rotor& Synchronous Type

Separately Excited Synchronous Motor

PMSM SESM

Permanent Magnet Separately Excited
Synchronous Motor Synchronous Motor

_I_/

PMDC-Motor

with Permanent Induction Motor

Magnets

it

Reluctance Motor Slip Ring

Squirrel Cage

SR-Motor

Switched
Reluctance Motor

SPMSM

Surface Permanent Magnet
Synchronous Motor

SynRM
IPMSM

Interior Permanent Magnet
Synchronous Motor

Compound

Synchronous
Reluctance Motor
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FLA uly 878/322 dadua NEC Jgha (0 FLC JLESL a6l - Ll

TABLE 430.250 Full-Load Current. Three-Phase A lternating-Current Motors
The following values of full-load currents are typical for motors running at speeds usual for
belted motors and motors with normal torque characteristics.

The voltages listed are rated motor voltages. The currents listed shall be permitted for
system voltage ranges of 110 to 120. 220 to 240. 440 to 480. and 550 to 600 volts.

Synchronous-Type Unity Power

Induction-Type Squirrel Cage and Wound Rotor (Amperes) Factor® (Amperes)
115 200 208 230 460 575 2300 230 460 575 2300
Horsepower Volts Volts Volts Volts Volts Volts Volts Volts Volts Volts Volts
% 4.4 2s 2.4 22 1.1 0.9 — — _ — =
4 c4 3.7 35 32 1.6 13 —_ — —_ —_ —_
1 84 4.8 4.6 42 2.1 1.7 —_ _ _— =— ==
1% 12.0 6.9 6.6 6.0 3.0 2.4 — — —_ —_ —
2 136 7.8 75 6.8 34 2.7 — —_ — —_ —
3 —_ 11.0 10.6 S.6 4.8 3.9 —_— —_ —_ —_ —_
s —_ 175 16.7 152 7.6 6.1 — — — —_ —-
T2 —_— 253 242 22 11 = —_— — _— —_— _—
10 —_ 322 30.8 28 14 11 —_ — —_ —_— —_
is —_ 483 46.2 42 21 17 _ —_ _ — —_
20 _— 62.1 59.4 sS4 27 22 —_ _ _— —_ _
25 _ 782 74.8 68 34 27 _— 53 26 21 —_—
30 _— 92 88 80 <40 32 _— 63 32 26 _
40 —_ 120 114 104 52 41 —_ a3 41 33 —
S50 — 150 143 130 &5 52 —_ 104 52 42 —
60 — 177 169 154 77 62 16 123 61 49 12
75 —_ 221 211 192 96 77 20 155 78 62 15
100 — 285 273 248 124 o9 26 202 101 81 20
125 — 359 343 312 156 125 31 253 126 101 25
150 — 414 396 360 180 144 37 302 151 121 30
200 552 s28 4830 240 192 49 <400 201 161 <40
250 == s =i L 302 242 60 it = s =i
300 —_— _— —_— _— 361 289 72 _— — _— —_—
350 = = = S 414 336 23 == = = =
400 == L == L 477 382 os i —= L ==
450 —_ —_ —_ — S1s 412 103 —_ —_ —_ —_
s00 === S ==5 S so0 472 118 S == = =5
*For 90 and 80 percent power factor. the shall be ipli by 1.1 and 1.25, respectively.

s Gl L 13

Full Load Current (FLC):

NEC Jshas e disne 5 )38 &l paall alesiiv 53l il 3 )8 s

Full Load Ampere (FLA):
daiiaal) 4S L3l 4 cadld il 5 & el (alddl Name Plate e o siSal JalSI Jaall L 58
FLAG< ST FLC Wil
-0 DN
§NEC Jghaa 2 Agia s gl (S ol 1l
415 %> a5 33 djaal FLC el Jlia
Jsaall (8 agall JLi X saall (4 aea 51/415= 400 Alalaal) aladinly o 685 o sud Jsaal) (8 Jigie e 415 22l
460 ¢l (S5
FLC FOR 5 HP =7.6X460/415=8.42 A
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Lad 9 (e o5 32929 NEC Article 430 (e & aall L 0 adaldl) Gl -7 LG
1-Inverse Time Circuit Breaker(Overload Protection)
5 Al Jas 83k ) (e il il aim b plall Alead andin ga g

(A Jsaali kil ) & padll ¢ 6 caa e %250 5) %150 4ssi (3 FLC 2wy 4las ol

NEC Table 430-152

Maximum Rating or Setting of Motor Branch-Circuit
Short-Circuit and Ground-Fault Protective Devices

Dual
Element Instan-
(Time- taneous Inverse
Delay) Trip Time
Type of Motor Fuse Breaker Breaker
All single-phase & AC polyphase 30( 1 75% B300% 50
motors (other than wound-rotor)
Squirrel cage:
Other than design E
Design E
Synchronous
Wound rotor
Direct-current(constant voltage)

sprecher+
Il schuh

2-Instantaneous Circuit Breaker(short circuit protection)

MCPablall 12 cans g
(Magnetic protection) s_lall (& S juw &G gl & gaa die Gigall Ll aa b plall dglead addiiy
(Gd) Jsaadl Hkail) &l g 8 o e %1100 5| %800 4 (& FLC o pdas asbass g
MPCB s Osiibaadl i) G aany @ 53 L) 23
MPCBgb 52
Motor Protection Circuit Breaker ) Juaisl sa
AsSalipal) 5 ASLull 4 56 Clarall o JSI ol 5 (3L e aadig Sl j6S akalE 52
MCCB, FUSEc» STARELIABILITY JIs

MPCB > MCCB > Fuse.
short circuit sl b (e sl dlea ) Zéla) Overloaddeal! 8245 (e & aall Aleal axdiey Jlea 5o

(= Aleall magnetic coils Anuhliae cilile ) dsla) 23131 Jeall i (e Aleall metallic striphol s <lile (58
adl) s
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dlas fasa

fgqﬂ\d..as‘_;‘\ Al 13 Lsd“,g}_).\.\s‘)\:u)j‘)am3;31.\]\3)\_);.“&_\.\“:44\4)\);.“ calalal) Aﬂé)uﬂoverload&}_\;i\c

Oe Chlea e MPCBGs sias 5
Thermal overload protection
Short circuit fault protection
Unbalance load

Phase loss fault protection.

Made in Taiwan Motor Protection Circuit Breaker(MPCB)/MMS
Current Rating (A) Price in BDT
MR-325-2.5 1.6 A-25A
MR-325-4 25A-4A
MR-325-6.3 4 A-63 A
MR-325-10 6A-10 A
MR-325-14 9A-14 A
MR-325-18 13A-18 A

it
% shihiin

I
see

MR-325-23 17 A-23 A
MR-325-32 24 A-32 A

MR-AN1T1 TNO + 1NC (Side)

Over voltage-Overload- Overcurrent, cu Gl <ias of 2 5 OY)
Overcurrent bl 824 3-:Y o)

e oS OsS Le Wle 5 ey 5uals 0 A el sanall a3 1 g5 U gl Ll e Sl el il b sal 3l el e
el bl dad e % 50

- Alaada
@Gﬁ\iﬁ\d&ju\uagjdﬁu\ujag\yuxﬁ (JAJ@)J@BJQ)ML@\@)@&\Q\M\M

Loe Jasll il ki yae 1 5m U 585 2gall (5 sl oy Cum 5l 3 il 3 13 e i fay ¢ jeal L8 Cipan Alla
Slamal) ali g Jjall JE8 ) sa5

Ol Jand 30 7200 dssiy 0 sl 235 (magnetic trip) sl Instance 125 § 58 (e abld Jua s die ¢ JUal Jas e
. oaal 100 4ied

Al A Trip Sasgw aild (A 125 2 ) dean g sl Jaall ol 3y Laxie

L5 short circuit < 2151 Ll a3 yilall ey sl e tl;.\ﬁ\ Jaras ¢ ),-,\-\A\ 200 ) daad Adladl 3L 5l il 13
!
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Overcurrent dleal adiuy
Fuses, circuit breakers, overcurrent relays, current limiters, temperature sensor
Overloaddaal) 33 ) -: Ll

O e gl 5 Al o (93 Aaia ) 5 8l OIS gl Barall Lelaats 5 atiBall dasdll e Jaall Sl jeSI Hlall 8300 1) dad 8
%.25 ' % 10

LAl ) (550 Byl dyie 358 Y 25 - 10 On gl T deadl 3330 ) deat o 400 jeSIl GV sl Wlle
Overload:-4leal adiiny

Fuses and overload relays

Thermal magnetic circuit breakers are used for both overcurrent and overload protection.
Overvoltage:-Gll
Aniiadl A8 AN Ji (e daal) aUaill jadall agal) e el Jaaial) 2 L 0SSl AT ga 2051 agall

(O sminaall saxay al Lo il 311 dgall (el ¢ Lo Jlead il agall e (7110 1) 1.1 in 2l dad 2oy Ladie ¢ ale IS4
250 s 2eall sl Al 3¢ 710 + 205k L Gl 230 s Jles e g skl Gitall dgall (S 13 ¢ JUa Jaa e
ozl s Slead) Gili W (53 5550 all Aa 3 gl ) g Lee S0 dgad) Cunar e e SU) sy ¢ + il

Overvoltagedieal axiiv

voltage dependent resistors (VDR), gas discharge valves

- IS dulid ¢) 32l 6 e MPCB s sise

Thermal overload release
Magnetic trip unit,

Main contact,

Auxiliary switches,

Arc chute

Plunger

Enclosure.
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:- Thermal overload release-¥ si

lall e OV azy ‘53 ji ¢ piladll g lall e 3ale bimetallic strip ic guaa SRS 25 30 Jeadl (pe & jaall Aleald em
Mse aaaal) Aadll (e b Mall 380 ) o) Ladie Jasy | (LaaY) (ulaill

:- Magnetic Trip- Wit

CusS e sl L e aa) dleal aadid

:- Main Contact-Gll

MOVING 5 FIXEDCH 3a (o)) damiia a5 Ja¥l il 53 ) saeaall e il (3835 e Jsinsal) 58
:- Arc Chute-=)

MPCB 3 i e jeday (3l usdll sledY Arc chuteplaiiul o4

:- Auxiliary switches-bula

Faa )l 0ol ) MPCB Al Jlu Y aa3ins s NC 5INO o 5aclsal) Ll

:- Enclosure-buabu

gl N Gl ddla) e s 58l Bl )

MPCBgbldl) &) jraa

Thermal overload protection& Short circuit fault protectiondis 4lesll (e dille 2a )3 jigie: V4
L setting dae i algu-ilill

External thermal overload relay ! 4als Y-GS

A

e rm

xSl (KoY

A0l cilipdail) B daladin) aly g

e Induction Motor starting (DOL/Star-delta).
e Lighting circuit applications
¢ Direct starting applications
4l il A3 & jaal MPCB Ao i) -7 Jlia
Three-phase, 415V, 0.8pf, of 10HP/7.5kW induction motor
MPCB Range in Amps = 1.6 x 1000 x 7.5 / (1.732*415*0.8) =20A

MPCB @i il clle




Oluadly O mell 450, Sblusdl

Lk 5 (5 5 2539 NECA30-52 s o &l jaall § gudl) ulowa G5
1-No Time Delay Fuse
& aall g 5 can e %300 5l %150 L 8 ae FLC Gy 4l 2y

2-Time Delay Fuse(Dual Element)

doadll g 55 can e %175 51 %150 dsi 8 go FLC ooy 4dbuss oy
NEC430/32< 1= Overload Protection lwa-:lal

Maximum overload = F.L.C. X allowable % of the maximum setting of an overload,%130 for motors, found
in NEC Article 430/34.

Max (Overload) =130% X FLC
Minimum Overload = F.L.C. X allowable % of the minimum setting of an overload,
for motors found in NEC Article 430/32/B/1.115
Min (Overload)=115% X FLC
NEC 430.22cwa o daall g3l Jilsl) cilibua-;buald
Size of Cable is 125% of Motor Full Load Current Capacity
hanb dirw 3l 5 sal aativadl JASH s 0¥ aald) sl i

415-volt, 3-phase motor at 0.8 Power Factor.

Full-load currents for 5 HP= 7Amp.
Min Capacity of Cable= (7X125%) =8.75 Amp.
NEC 2012 Page 318/881 Article 410.110 A e & aull Disconnector Switch lwa-:ludlu

The disconnecting means must be at least 115% of the nameplate rated-load current or branch circuit
selection current (whichever is greater).

Disconnector Switch =1.15xFLC




Oluadly O mell 450, Sblusdl

GlS aa A ganal -1l
NEC 430-250 Js2> (s Alibuad) &l ghadll) Jia FLC bauny o i -2¥ g

i) a8l lay o g5 -1l

NEC section 430-52, section 430-53, and table 430-152
Inverse-time circuit breaker 250% FLC for largest motor + sum of FLC for all other motors
NEC 430-52 allows use of the next largest.
NEC Code 430.6(A)wa Ao i sal) (3 4 gana COLS Gilaaa -7 WG

For Calculating minimum Ampere Capacity of Main feeder and Cable is 125% of Highest Full Load
Current + Sum of Full Load Current of remaining Motors.

AUIS 415 342 @S ae 4 e ganal adiisal) JASH sl el (e
N3 Ghas 5= 5V sl
3 s 10= SGN s eall
83 las 15= Gl i gl
1 (lanl0- @l sl
Jal)
NEC 430-250 Js (e il sall FLC o 1Y
FLC FOR 5 HP =8.42 A
FLC FOR 10 HP=13 A
FLC FOR 15 HP=19 A
FLC FOR 10 HP 1 PHASE= 23 A FROM TABLE NEC430-429
el 23 A iy e 15 sisall i ST
=125%X23=28.75 A
MIN AMPER FOR MOTORS =28.75+8.42+13+19=69.17 A
NEC Code 430.24258]) (& 4a slas 2 59
Sl Qs die ) gall Gllisa pens aaia (55 ma (sSY B SB35 JE 1 JS) 5 5ige 2 1)
IS A L ) gall (e Ao gana 229y Jlia
Gl 8 415 3¢a (o 10 daen JB 3 Hsige-1

Gl 58 230 2 Jlan 3 dxun il se 3 22e- )
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50 sall 03 de samal JAS Znas o
Jall
FLC for 10 HP=13 A
FLC for 3HP=12 A

Here for Load Balancing one Single Phase Motor is connected on R Phase Second in B Phase and third is
inY Phase.

SVl 13 s 13
FLC for Cable=125%x13+12=28.25 A
A UL Cows i8S jaa A KSJMWJS\ éhm\ ) JUia

Qty. HP. V. FLC

1 5 460 7.6
2 3 460 4.8

5 2 460 3.4

= (2.5x7.6) +(2x4.8) + (5x3.4) = 45A.
NEC 430-52 allows use of the next standard.
dgae Jlaal &a als aad) e is gana-ilayl
Lalal) JLaadl FLC by a gii g NEC 430-250 J92> (3o Alibud) <l ghadl) Jia FLC ileway o i -1
NEC section 430-62,-313/881 s e dgalall Jlaa¥ g cilS jmall pai 1) adaldll cibowny g -1l
Main Feeder CB=Highest motor CB+ Sum of FLC other load allows use of Down stander of breaker
NEC430.23 page 306/881cus 1o Juaa¥ly sl sall (o 48 ganal dpmad 1) 38N Gl -1 LG
Main Cable = 1.25X Highest Motor FLC+FLC for other motor +1.25XFLC (no motor)

PA.\A\ Olas 50 drwy GilS aa 3 JMY\JQEM\mthﬁji sl Jasll g s ) adaldl) ) JUia
<lgh 380 4> uwal g s 16 54 Juaaigstandby

Jall
ALl @l gladll Jie FLC s —1Y
FLC for 50 HP=65x460/380=79 A

CB=2.5x79=197A

10




Oluadly O mell 450, Sblusdl

CB=200A
FLC for lighting =16/1.732x380=24 A
CB=1.25x24=30A
CB=32A
Main Circuit Breaker=200+79+24=303 A
CB=300A
Main Feeder Cable=1.25x79+79+1.25x24=207A
derating factor <3 las ading Gllb day

Cable Size=4x70mm+35 mm

11
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Fire PumpGus dsalh (oY Jilsl) 5 Al <l adaldl) asanas
Gaoall Axdle Aakail (e 3308 3T Gy avanaill Gl glad 8 el (8

spldl 3 A1 (Gl plib) Jlesf andis
fire safety s leall Jlacly aite 525
fire Alarmgad) D)3 Jlacly (aida o8 5
fire fightingSslSuall Jlecly (aide 585
DAY (e e Jead jsag V5 AS jidia agale ClSTiaall 5 15 Y Alen 4 shusa iy
1le praat) Aail L8 slaie) alyg
NFPAaeaill (3 (S ¥ 3 1)
FOCaanaill (5 syl 2 S
Cun Gl 7 i Jamy (ALY o lenall atigal) e 4l Cng g (83 n a2 5a 5 manal) vie e V) 3 331 g
AS e (5S84l gl ()

:)(Fire Fighting System Classification) (& slila) 4alasf andiiy
Water System 5luall aladiuly slik¥) alai -1

‘;J o\:mn P\A;.\.ml_a @‘)a.“ ghk‘\ PLEJ ?...us.u}

bl Clils ) Sprinkler system o
Lceliidl Jala o g 31yl (ALSHazel system e
£l oeliiall Jen 2a 535 (3 sl Slue Fire hydrant system o

2Gas system W) aladiuly glilal) alai -2
i) el aladiuly 5y all plada) alad sl

Aasd Gpoall Sl Fire Extinguisher o

4S5k 51 4alail FM-200, CO2, FE-13  »
G cliiae
Al Ao Jaxi g elall Gy all clika) 4o glaial (eadlall sl o (5 all cilialla
praaill cava e Glladll elall 3835 5 Jarially olally (33 ) 4S5
Groall Al de saasSet Pumps Fire
& 5 Gl Gl (e de sana o 05Sh slally Gasa elib) allai s
Electricalisss ) 4duas
Jockeyiua ga3 dand ; daiae
Dieseld j» dhlis) daas

(Main Pump —Electrical Pump)

12
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(preaill oo o sllaall 383l Jana g Jasially (G jal) Eigoa 8 5 20EN Slaa) e Jand
(Stand by Pump or Emergency Pump)

Lant ) dacadl) el plai) o Jlae ugan Al 8 @lld 5 3l Jana 5 darcally (3 oal) Easan 85 3030 slas) e Jaas
Al s

( Jockey Pump Or Make Up Pump)
Al ka8 (:ladls) &gan }i Leakage &g s clally ASEN (ay g2 e Jand

(1] L18317} ® © D (7] ® @ D

1_Diesel engine fire pump controller / 2_Batteries / 3_Right angle gear / 4_Vertical turbine pump
5_Discharge pressure gauge / 6 _Jockey pump / 7_Automatic air release valve / 8 Concentric
discharge increaser / 9 _Check valve / 10_OS& Y gate valve / 11_Electric motor

controller / 12_Jockey pump controller / 13_Test flow meter / 14 Main relief valve / 15_Open
discharge overflow cone / 16 _Fueltank / 17_Diesel engine / 18_Flexible exhaust

connection / 19 _Exhaust muffler

13
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LS S (ot aadd e g (1Al Cliilaal dal g sl gS jlas padiad e

- aalg sl S e Ldid Y1 Al

Gpolie Y1 reaall 138 3 355 13 aaly i siemey (g adl Clinime (5355 o (e oS e 2580 e
A Ga Lpalaiey) gl g

AN jraa el S il 13 da il 1] dadd a5 oliiul aa gr g Jadd Cilelu 4 (e SIS Al 8 Leadad JaahY ol jeSUI-1
)Ma\diﬂu\u&q Al oda 4 13 Ll Bk o slab slakay) eLLu:\.l-\a:u slala¥) 3,13l (de yu A gl il y‘thsf\
Ay 40

il sl S (e yacanll 138 385 41 -2

da gl Y sy Ldxll Hauae Jl (e dads 2l g disconnect switch 295 58 3asl 5 overcurrent dles 25a 5 -3

Fire Pumpd! J_usl)
-1 sl S (e (e dgiad 4300 A
- Ol yhan e (Groadl Gliias 080 s A8l Lo dl) Badat axe e A
Al Gliiaal @) § adaldl) clbus
Lo 8 a8 <3 e 1Y (3 S 22 g Fire Fighting Pumps e alS Lexie
1-NFPA 20: Standard for the Installation of Stationary Pumps for Fire Protection Chapter 9
2-NFPA 70: National Electric Code (NEC) Article 695

Goal Aame () s ol Y Gl (o) shall duallal el Ll e Cabias s jad) Asallad il il o a5 el Aa slas 2a 53
Lo Una dais Uil (g Cpan (y 5 ) paisly 6L jeS Jhema Led Ly o) o lld (lal s b5 (o) (8 Jall 5 ala IS5 () oy

el sl Al e dpdaall 2l -1

Aiina g 4 )l 4841l | ocked Rotor Currents J) <ol L & sana e Goall lacadd sdrall ol Sl AS0E CL’G aranal oy
e Jand Admal) daadi (o)) Sy sl dad o) ga 138 (Y (g all Cldias 3ag je a0 Jlea) Y JaI Jaall s 5 Ssall
_&Y\&@EJZBMJ@\QS'A&GS\MQU @Jﬂ\awei\ﬂ\@zjﬂﬁjoj&d\@z}wDOLJASE\_\@A..\\.\A:

= S ) sS5 l sladlla

Jdleal sl g I Jsandl e (S sadl 5 A H) 3 all claad) Locked Rotor Current J <l JLs dad g sane -
s o) Al

Total LRC =LRC (Main)+LRC(Jockey)+FLC of any other loads
LRC o &5y il 8 380 2¢all 2 ga 5 2o e Aaadl

LRC=6 x FLC

14
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TABLE 430.251(B) Conversion Table of Polyphase Design B, C, and D Maximum Locked-Rotor
Currents for Selection of Disconnecting Means and Controllers as Determined from Horsepower
and Voltage Rating and Design Letter

For use only with 430.110, 440.12, 440.41 and 455.8(C).

Maximum Motor Locked-Rotor Current in Amperes, Two- and Three-Phase, Design B, C, and D*

Ratéd 115 Volts 200 Volts 208 Volts 230 Volts 460 Volts 400V 575 Volts
Horsepower B,C,D B,CD B,C, D B,C, D B, CD B, C,D
Y 40 23 2.1 20 10 8
% 50 28.8 27.6 25 125 10
| 60 345 33 30 15 12
14 80 46 R 40 20 16
2 100 57.5 55 50 25 20
3 — 73.6 71 64 32 25.6
5 — 105.8 102 92 46 36.8
7% - 146 140 127 63.5 50.8
10 - 186.3 179 162 81 64.8
15 — 267 257 232 16 93
20 - REE) 321 290 145 16
25 — 420 404 365 183 146
30 — 500 481 435 218 174
40 - 667 641 580 290 232
50 — 834 802 725 363 290
o0 — 1001 962 870 435 348
75 - 1248 1200 1085 543 434
100 - 1668 1603 1450 725 836 580
125 — 2087 2007 1815 908 726
150 — 2496 2400 2170 1085 868
200 - 3335 3207 2000 1450 1160
250 — — — — 1825 1460
300 - - - - 2200 1760
350 - - - — 2550 2040
400 - —_— — — 2900 2320
450 — — — — 3250 2600

OSs Al b 2 pailins adald dad Y (381 50 S 1)) Total LRC JF (s s oL e 4S8 (e 4358 alaldl il i) da -
Sl J gl i 3 ke 4ie eI 3 )alinY) abaldll dad 34k 4 6

N Table 240.6(A) Standard Amp Ratings for Fuses and Inverse Time Circuit Breakers

©ElectricallicenseRenewal.Com

Standard Ampere Ratings

15 20 25 30 35
40 45 50 60 70
80 20 100 110 125
150 175 200 225 250
300 350 400 450 500
600 700 800 1000 1200
1600 2000 2500 3000 4000
5000 6000 —_— —_— —_—

15
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A gall (pe ki) Mie -2

Jaal (515 ol cilinmal Jaal ey Jaad @lli 5 L starting J) U5 Gle sl i (g3l O gall aald arans i
A gl Juii ol (golall Jil) L5 Jeat) D any 5 Jad gl 5 b #5515 Al

= SIS S5 e shaalls

Jlea) () i dad + (S oadl s Aat J) Ga all i Full Load Currents J ULt dad & sene Glusy asél -
Gaas Ol A

Total FLC =FLC (Main)+FLC (Jockey)+FLC of any other loads

38 sa (S 13 Total FLC J) Ukt 2ad (10 %250 1 %125 (00 o5 s A sall (o Al adaldl cisall il dad (<5 -
3 pdilae die eV o ulinl] adaldll da 33l o g8 () &l Gl Bl Jsaad) (e 3 ailin adald Gl Y

Inverse Timey st O «aas standard MCCB J g il (e (sl Aaad olaal) adal (455 () aaa-

akaind Gl LY (3 sl Claiae s Instantaneous < 1) s magnetic only 1Sy s aladiul g 5 &ils Uad llia-
overload &5 vie Sl Juady () 353 Y WSl Gl J g3 s overload J) aa sl Clauaad 43xall @3UIS) 4lea
dad el Jld NEC 430.32 J! ks 43l Cusoverload protection Liixs ¥ %125 (e 5oS) Syl Jads dagd Llad (S
Lié %125 » overload protection J! L ¢ sense

Overload Protection 3sx 5 b il 53 5 UL listed assembly Jala ¥ 223505 Y magnetic only <% 1 JV o) WS
NEC J ida ciliiaall ol i) sall aa 32 yiie Lgwladinl (Say ¥ 1315 UL listed combination motor starter ! Jals
695.3.H

Gaadl cliias @S Glua
- AU s (G all Glacad MK Gl K8

(Ssals At 1) Gaall Slaaal Full Load Currents J LS Aad g sene sy aséi -1

+ ALl @l ghadll (e Gl Ll & sene e %125 (s sban Gaoal)l Slualhl didl AT joal Aas dad Ji) (585 -2
Gy o) Al dals 5 Al Jleal ) g seae (= %100

el Juadidll e U %5 J) 5 Jpdall e die %15 J gaal Y Sy dgall (Al gl dad pasbiagll -3

el Jia
A e o giad B sa cliiae db £y jldndl aaf b aa g
Main Fire Fighting Pump =50 HP, Voltage=460 V
Jockey Pump =2 HP, Voltage=460 V

Ll ) L jaae oo sl cOUIS) ¢ oS Ladie (3 ad) ciliuzaal daddieall OIS Gilua g Al <) adaldl) Gl a8
S 100 Jy sl

dagard) plo sl Jaae GlS o1 -1
Aga Ll jlaa S ¢ -2

Cilg 4160 LAY gl S o aadiciall Jgaall Gluay Ly a8

16




s daxl  Slbuadly OBymal) 8L, bl

UtilitysLg<h) Jdaa oIS o =; Yl
(locked rotor current )LRCAxe slaay adaldll Ciluss o cpiibiad) cpd oK1 o e

Jslaall (g

NEC Table 430.251(B) or NFPA 20 Table 9.5.1.1

- LRC for Main Fire Fighting Pump =363 Al
- LRC for Jockey Pump=25 A2

Total LRC=LRC (Main)+LRC(Jockey)=363+25=388 A

TABLE 430.251(B) Conversion Table of Polyphase Design B, C, and D Maxi Locked-Rot
Currents for Selection of Disconnecting Means and Controllers as Determined from Horsepower
and Voltage Rating and Design Letter

For use only with 430.110, 440.12, 440.41 and 455.8(C).

Maximum Motor Locked-Rotor Current in Amperes, Two- and Three-Phase, Design B, C, and D*

Rated 115 Volts 200 Volts 208 Volts 230 Volts 460 Volts 575 Volts

Horsepower B, C.D B, C. D B, C.D B, C.D B, C,D B, C,D
40 23 23.1 20 10 8
50 28.8 27.6 25 12.5 10
1 60 34.5 33 30 1S 12
14 80 46 44 40 20 16

= TOO 57.5 55 S0 35 O |

> — 3.0 71 O3 32 25.0

s — 105.8 102 92 46 36.8

7% — 146 140 127 63.5 50.8

10 — 186.3 179 162 81 64.8
15 — 267 257 232 16 93
20 — 334 321 290 145 116
25 = 420 404 365 183 146
30 == 500 481 435 218 174
40 - 667 641 580 2390 232

| =) = 834 R02 725 363 290 |

o0 — 1001 962 /0 <435 I8
7s — 1248 1200 1085 543 434
100 = 1668 1603 1450 725 K36 580
125 — 2087 2007 1815 208 726
150 — 2496 2400 2170 1085 868
200 - 3335 3207 2000 1450 1160
250 — — — — 1825 1460
300 — — — — 2200 1760
350 — — — s 2550 2040
400 — = — = 2900 2320
450 — — — — 3250 2600

As per NEC 240.6 the next size standard

Overcurrent protective device (OCPD) is 400 amps.

A gall £ S e IS ol ;LS

The OCPD is sized to allow for instantaneous pickup of the full pump room load only, not the LRC. The
OCPD is not required to provide any overload protection, only short-circuit protection.

Standby of generator sb_eSll jaae (K15 Galdl JUal) b

NEC Table 430.52¢x FLC (e Slbbualdl (5585 o g NEC 2580 o e

1- FLC for Main Fire Fighting Pump 50 HP =65 amps.

17




s daxl  Slbuadly OBymal) 8L, bl

2-FLC for Jockey Fire Fighting Pump 2 HP =3.4 amps.

TABILE 430250 Full-lLoad Current, Three- Phase A Nlernating-Current Motors
The following values of fuli-load currents are typical for motors running at speeds usual for
belted motors and motors with normal torgque charactenstics.

The voltuges listed are rated motor voltages. The currents listed shall be permitted for
system voltage mnges of 110 w© 120, 220 1o 2440, 440 1o 480, and S50 to 6040 volis.,

Synchronous-Type Unity Power

Induction-Type Squirrel Cage and i:!!!!!!!! gnl"r ({Amperes) Factor” (Amperes)
115 200 208 230 460 PV s7s 2300 230 460 s75 2300
Horsepow er Valts Yolts Volts Volts Volts Volts Nolts Volts Volts Nols Volts
4.2 2.5 2.4 22 1.1 0.9 - - - — —
.2 3.7 35 32 1.6 1.3 — - -
1 Y as 4.6 42 2.1 1.7 — — — - —
155 120 ©.9 6.6 6.0 3.0 2 3 - — — —
| | 2 13.6 7.8 7.5 6.5 33 2.7 - - - — | |
e —_— - — — — —
s — 17.5 16.7 152 7.6 6.1 — - B —
74 — 253 242 2> 11 o — — — —
10 - 3I22 IO.B 28 13 11 — — e -
1S — 283 a6.2 a2 21 17 — — — —
20 — 621 S9.a 53 27 22 — — — _— —
2S — 82 748 68 33 27 — s3 26 21 —
30 —_— 92 b33 RO <0 32 — 63 32 26 —
20 - 120 113 1432 S2 41 — 53 21 33 —
I SO — 150 143 130 oS 52 — 102 52 a2 — l
=TT — T ™= T o= ™ T =T = T
75 — 221 211 192 96 77 20 155 78 a2 15
100 — 285 273 248 1243, o oo 26 202 1o =21 20
125 — 359 343 312 156 125 31 253 126 1o 25
150 — <14 O 360 1850 143 37 302 151 121 30
200 SSs2 S28 480 240 192 a9 200 2o 161 40
250 — — — — 302 242 o0 - - — —
300 — — _— — 361 289 72 — —_— _— —_—
3so — - — — 214 336 83 — - — -
200 — — — === 377 382 s = — = ==
450 — - — -— S15 412 103 - — — —
S00 — —_— —_ — S590 472 118 — — —_— —

As per NEC Table 430.52 the maximum rating for the inverse time breaker OCPD is 250%
OCPD= 250% x (65+3.4) =171 A
The next standard size OCPD is 175 amps.
average =175%4adll 2alia (o gud %250 ) %150 (e Aaill addind (Saay
OCPD should be rated=175%*(65+3.4) =119.7 = 125A
- ARIS 008 ALl cliiaall J gaall Gl

Total (FLC)=68.4 A
FLC X 125%= 68.4 x 125%=85.5 A
Transformer Size =V x A X1.732/1000
Transformer Size = 460x85.5x1.732/1000=68.11 KVA
The next standard transformer size is 75 kVA.

Jonall A Guilad) B adld)) Gl Lyl 3 55
LRC =388 Al e JUiall (e
Transformer 4160 side protection =460V/4160 x LRC at 460V
Transformer 4160 side protection=460/4160 x 388=43 A

Next stander over current protection for primary side =50A

Js 13l 2 S (AT Jlaal s gapal) claiaa 3w Jgaddl et (g )al ddaadl
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Total Transformer = 125% x fire pump motors and jockey pump+ 100% of the remaining loads.
-1 AU 688 (B ald) Gldule @OlS Glua
Current rating for Cable =125% x Total FLC (Main+ Jockey)
=125% x 68.4=85.5 A
Derating Factor <lusy ¢l aay o 56

> Air temperature derating factors=0.75

» Reduction factors for groups of more than one multi-core cable in air to be applied to the
current-carrying capacity for one multi-core cable in free air=0.85
Total derating Factor = 0.75x0.85=0.63

Current rating=85.5/0.63= 135 A

-;

Aar temprature derating factors
Table 3
Air femperabure 15 20 25 30 35 40 45 50 55
Py s } do ) T 3 a3 1 1c 1o 1 o oo o o o at o oo
I XLPE cables rated $0°C 1.15 1.1 1.05 1 0.95 0.5 0.84 0.78 0.72 I
Ground temprature derating factors
Table 4
Adr femperature 15 20 25 30 3s 40 45 50 55
PV cables rated 70°C .05 1 0.95 0.89 0.84 o077 o.71 0.43 0.55
XLPE cables rated 20°C .04 1 0.9& 093 0.89 0.85 o8 076 0.7
Trefoil formation De-rating factors for multi-core core cables laid direct in ground
Table 9
= TS S
Number @@ -e® e 2 2P
of L L e
circuits Trefoil Formation Flat Formation
Touching Spacing = 0.15 m Spacing = 0.30 m
nr Trefoil Trefoil Flcat Trefoil Flat
2 o.a o087 o 0.1 051
a o.s9 o7& o o.82 o84
- o.&s2 .72 o o.77 os
= o.s8 0.&88 0.70 o073 o7a
& 0.54 0.63 O.&7 0.70 o7&
L= Sg g
Reduction factors for gro
to be applied to the cu nt-ca ng capacity for one m
Table 10
umber of cables
Number of frays
1 2 3 - &
I — - — —
2 1.0 .87 o.80 oF7 073
3 1.00 o8s o7y 0.7s o7
1 1.00 1.00 o.98 o9
2 1.00 O.7% o7& oF2
3 1.00 o.78 o.95 o.F1
1.00 o.88 o8z o.7s8 o773
2 1.00 o.88 o.81 0O.7& o7
1.00 0.1 o.89 o.ss o.87
2 1.00 .91 o.e8 o.87
1 o o.8r o.ae2 o800
2 oo 088 O.80 o.78
3 O o.8s o7 0.7&
-
1 oo 1.00 o0 1.00 00
2 oo 059 O.98 0.97 0.6
3 oo 098 097 0.96 0.3

0 ciliaal gal 93 GASH LR p g O g COASY (58 gaud) Sl pladind 2ie
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Multi Core Cable 4x25 mm+16 mm CU/XLPE/PVC

N WY W AR I NARY S e Nl B B

0.6/1 (1.2) KV Multi Core Unarmoured Cables

Mulficore Cables, with Stranded, Copper
Conductors, XLPE Insulated and PVC

Sheathed
Nominal M aximiur e or Resistance c ent o
=il Maximum Condu Resistance urrent Ratifla SO Aercie
> : Syt cid i i Laid in fre: ercll Owverall
rfCOfC_’Jé'T =BehonOt Cat20°C AC at 90 °C gL:«‘C_’.rlr‘-- Lg:_,d,: ',n ar Diameter Diameter
> area 7+l (Shaded)
mm? Q/Km O/Km A ~ A mm Kga/Km

4 core cabl

1-T1 2.1 14.6 6
CX1-T104-UCs 887 33
CX1-T104-U 5.54 40

1-T104-U0C? 3.69 S0

1-T104-U1I0 2.19 7

X1 11041111

[ | CX1-T104-U12

1-T104-U13

1-T104-U1

CX1-T104-U17

0.0754

0.0601

Guualial) Sl JLEA) cpe Sl agad) 288 cililiay Glld ay 2 683

4 25 SASUMVA dad JLEAL o681 o gad) J gl (1

woltage Drop

Table 1%
Coprefl Conductor

e waltaoe Drop W ARAR [ Aeter )

P Insulaticn & PWE Sheatheed HLPE Insulation & PWiCE Sheeatec
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A sl b Gl srilly o g A
VD=mVA x | x L/1000
VD=1.009x68.4x120/1000=8.28 8.28/460 1.8%
Gl Admd aL jiae e el HSH 5 allill aaa pacal 4adal
18 ey Cpudigall alaee cub
¥ Sl Ll Magnetic unit trip protectioniss ) ia.aall ki adlil) aaai Y 4]

Should the FRAME of the circuit breaker meet the rated current OR just the current sensor of the circuit
breaker?

Example:
Fire Pump 55kW (87.9A * 6.7) = 597.72A.

Circuit breaker (Compact NSX100 model with only MA Unit Trip - Schneider) = In 100A - Magnetic Unit
Pickup (Im)=9to 14 * In

Setting Im =9 * In =9 * 100A = 900A

Im = 900A> 597.72A (LRC fire pump)
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Chiller JLuddl las ot JoAsl g il ¢S adalll) avasal

L L ;u Y 5 5.5 I slall ) s Aa jn (adds o g sed Blaall mlfii Bas g ga L
A3 g%a

(s Aty pualic 330 (e Ll ol () oS5y

) el oy il (e el gl il -1

hall 3l JS) gl gas paS e O5STs elall 2,3 Sl -2

e Jpanll ld Aallas Jae 5 2 5l Sl (e paldll 2L elall JLsinl o 68 Liada 5 Ajir Handling Unit o) sell 4 sl 3s -3
AL el sl

s LA Al &) jaaa

Aaiall Jlall Aald 5 BalaBY) 5 dleall 36K -]

sl yLadd) g1 530

sl yom Jhd -1

open airgSe 8 S g sl 138 5 o Al ol sell 505k e 48 il Qs

sla 2,8 ld -2

Blaa 3003 2 (e Blaally il ol (555

5385 ) ym a3 (5505 limall syl el USIS CandY i LilansS Al 3 555 L (3o 0 Bladl 356 ek o

A3 i As s e Bk 0o 5 pd sall e il e s Gl e 3 5l GLATG Lay 55 e Blaall 338 a0 o | Auaidia Sl
‘F\X}\ﬂ alall slaa Solenoid valve ( Gk e 3l allds ) ‘;ﬂ. ?S;ﬂ\ A, b 3805 3 yall &l “;\ Jand ¢l 4l

Gl a8 daadival) k) pal)

@Al helall -1
sl helall -2

Sosd belall -3
S oall ol helall -4
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HVAC Chillers

| |
Vapor Compression Chillers Vapor Absorption Chillers

I Direct Fired |——| Indirect Fired I
| | 1 | | Lithium Bromide-water |—4—] Ammonia-Water |

Reciprocating Centrifugal Screw Scroll
| singte Effect —4— Double Effect |
[ singte stage —— multiple Stage |
| |
I Water Cooled Condensers I I Air Cooled Condensers I I Evaporative Condensers I
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¢ bl 5l g Jilsll g Al Sl @bl Gl @l ghad
Minimum Circuit Ampacity<ibbua ;¥ i
P FICNJRGH I IVEN PR EN A g

MCA - Minimum Circuit Ampacity (125 percent of largest compressor RLA + 100 percent of the second
compressor RLA + the sum of the condenser fans FLAs)per NEC 440-33

RLA - Rated Load Amps - rated in accordance with UL Standard 1995
Max Fuse Circuit Breaker biwa -; Lils
el il aasig il

Max Fuse or HACR type breaker = (225 percent of the largest compressor RLA +100 percent of the
second compressor RLA, + the sum of the condenser fan FLA( per NEC 440-22.

TIME DELAY OR DUAL ELEMENT (RDE) FUSE SIZE <bbwa ;GG

(RDE)=)150 percent of the largest compressor RLA + 100 percent of the second compressor RLA and the
sum of the condenser fan FLAs

DIS. SWITCH.J a5l g Juall) Uik 3538 ciliaa = lal

The disconnecting means must be at least 115% of the nameplate rated-load current or branch circuit
selection current (whichever is greater).

Disconnector Switch =1.15xFLC
=¥ JEd)
(AIR COOLING £ 530 (34 258 O 350 Lbadd JS 3,8 Trane 4S b (4 (Adia £ g B HLd 4 225
SECROW TYPE)
- U Jlaa¥) L(ARB&C ) s e 5S3 e (e Hladd JS (558

(RATED LOAD AMPER) RLA

COM#1 242 A
COM#2 242 A
COMH#3 203 A

(2.7A)Aa 550 JS das (28 3a 5 020)22e Ao Ll s giag s

W3- 3 8 60- < 8 380 %>

e ol L llia g s s A jeS 81 Lo Ll s llia, L JS o il pall 30 G jaa (e Y s Aalel) Aluiill
Ll A 5] (s Al A 20 g2 SISy I3 e (s, L (e gl 130 8 LS (lomiin (i S (i3

oo Aluaiia s Aliin L oS B34 L 55003 JS 5 (CK1&CK ). i S e i pls Ll g gl 13 L, Ll e 53 gm sl
s AY
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Electrical Connection #1

Electrical Connection #2

RLA for COM#1=242 A
RLA for COM#2 =242A

RLA for COM#3=203A

MCA for Electrical Connection #1
MCA=1.25x242+242+14x2.7=581 A
MCA for Electrical Connection #2

MCA=1.25x203+6x2.7=269 A

MOP for Electrical Connection #1
MOP=2.25X242+242+14X2.7=823 A
MOP for Electrical Connection #2

MOP=2.25X203+6X2.7=472 A

RDE For Electrical Connection #1
RDE=1.5x242+242+14x2.7=642A
RDE For Electrical Connection #2

RDE=1.5X203+6X2.7=320A

wofidas e 14 230 5 jus S 2 e o gl

Lot da s peb a0 5 yus S ] 2 o g giad

(NEC)J "k L <8 4, gllaall cilibaal)
Minimum Circuit Ampacity<blaa -:¥ o)

S cblial andig Al

Max Fuse Circuit Breaker bbua -; Lils

bl clibiaad axdius Al

TIME DELAY OR DUAL ELEMENT (RDE) FUSE SIZE <bbwa -Gl

las 4 )8 28 )¥) axins 48 54l Data sheet g RTAC 350 & 55 (3o bl clilull s 5l daa) yay Liad 13
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TIRANE

TRASE DO BRASIL 1ND.CON.PR0J.0COND.DE 4R LTD&
As_ Sos Pabewsis SE5 — Arssciéris — PR — Seasll

MODELO 7 MODEL 7 MODELO

ITEM
NUMERO DE SERIE

RNOUMERO DE SERIE

mnm:uwmmmuomon:}uumm
AC350000002

I 1
o

TAG

DATA DE FABRICAGCAO

ALIMENTACAO ELETRICA

POTENCIA NOMINAL

TAGT
ING 3RTE 11/2009

FECHS DE Fa3QICaCien
4/ 60Hz

SUNINISTRO ELECTRICO
410 kW

AMPACIDADE MmiNIMA

S59a/275 A

CORRENTE DE PARTIDA

923 A

MAX. FUSIVEL/DISIUNTOR

TIPO DE REFRIGERANTE

REFRIGERSAT TTPE R13aa
TIP0 3E REFRIGERSNTE

TIPO DE OLEO

OIL TYPE TRANE OlLODOAas

¥ 3E SCEITE
CIRCUITO 1 7 CIRCUIT 1

D2 X CHHPON2
REFRIGERSMNTE 209 kg

19.0 L
14 x 1.0HP

CIRCUITO 2 7 CIRCUIT 2
COmPRESSOR / COMPRESOR

COMPRESSOR CHHPON1
CARGA REFRIGERANTE REFRICERANT CHAREE / CHRGA REFRIGERSNTE 91 kg
CARGA DE OLED DIL CHARGE / CaRGA BE ACEITE 8.0 L
MOTOR VENTILADOR Fan mOTOR /7 mOTOR VENMTILaROR 6 x 1.0HP
&_!_XAIAL% PRESIeN JE PRUEBA(BAIO/ALTO)

PESO REIGHT

PESO
intestria Srasfere Mate = Brexil

Installation Electrical
|

Tab. IV-08 Unit electrical data for standard efficiency at all ambient operation

Unit Wiring Motor Data
— Max. fuse HACR _ Rec. Time rec. Compressor (Each) Fans (Each)
s Rated —_ "("ﬁ MCA (3) Breaker or delay or RDE(4) RLA (5) XLRA (8) YLRA (8) Qty. Control
Voltags Cht1/Ckt2  MOP(11) CKt1/Ckt2  Ckt1/Cki2 oty ChH1/CkE2 Cht1/Cht2 CK1CK2  CKH/CK2 kW FLA kW ()
230/60/3 1 581 800 700 2 235235 NA B 075 46 0.83
RTAC 140 380/60/3 1 348 450 400 2 142-142 801-801 8 075 27 083
440503 1 288 400 350 2 118118 652652 8 075 22 0.83
230/60/3 1 641 800 500 2 278235 NA B 075 46 0.83
RTAC 155  380/60/3 1 380 500 450 2 188-142 s72-801 9 075 27 083
440/6073 1 317 450 400 2 139-118 774652 9 a7 22 083
220/60/3 1 591 500 500 2 278278 NA 10 075 45 0.83
RTAC 170  380/603 1 413 s00 500 2 188-168 973973 10 075 27 083
4408073 1 341 4s0 400 2 139-139 774774 10 075 22 0.83
230/60/3 1 770 1000 1000 2 336278 NA 1 075 48 0.83
RTAC 185  380/60/3 1 450 600 600 2 203-168 1060-973 1 075 27 0.83
440/60/3 1 380 500 450 2 168-139 878-774 2 1 075 22 0.83
23006073 1 834 1000 1000 2 335336 NA 571571 12 075 46 033
RTAC200  380/60/3 1 ag8 700 600 2 203203 1060-1060 345345 12 075 27 083
44006073 1 412 500 500 2 168-168 878-878 285-285 12 075 22 0.83
230/60/3 1 20 1200 1200 2 399336 NA 691571 13 075 46 083
RTAC225  380/60/3 1 551 700 700 2 242203 1306-1060 424345 13 075 27 083
440603 1 454 500 600 2 200-168 1065878 345285 13 075 22 0.83
230/60/3 1 E=) 1200 1200 2 399359 NA 651691 1% 075 46 0.83
RTAC250 380603 1 594 800 700 2 242242 1306-1306 424424 14 075 27 083
4a0/60/3 1 489 500 €00 2 200-200 1065-1065 345346 14 075 22 083
230/60/3 2 561/459 800/700 800/600 3 278.278/336 NA SD6-506/571 106 075 46 12
RTAC275  380/603 2 413275 500/450 500350 3 168-168/203  S73-973/1060  316-316/345 105 075 27 12
440/60/3 2 341/227 450/350 400200 3 1391391158 T7ATTAIBTS 2522521285 105 075 22 12
230/60/3 2 534/459 1000/700 1000/500 3 335-336/336 NA ST1S71571 126 075 46 12
RTAC300  380/603 2 4901275 7000450 6007350 3 203203203  1060-1060/1060 3453457345 126 075 27 12
4a0/60/3 2 4121227 500/350 500/300 3 165-168/168 878.878/878 _ 2B5-285/285 126 075 22 12
230605 3 S59/459 1200/700 1200/500 3 359309536 NA 691 591/571 155 075 26 12
RTAC 350 380/6073 2 594/275 8001450 700/350 3 242-242/203 _ 1306-1306/1060 _ 424-424/345 1416 075 27 12
230/5013 2 250257 600/350 500/300 3 200200/168 1065 1065/573 346 346/285 1475 075 22 12
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DIS. SWITCH.Jxsa sill 5 Juaill ke 5 508 Gl - lag)
. (NEC430-110)1.15 * _saa¥l I Jaall 5 )28
DIS.SWITCH#1 =1.15x(242+242+14x2.7) =611A
DIS.SWITCH#2=1.15x(203+6x2.7) =249A
CKHL&CKH#2 ) (s 3al) Sl luaa -; Luwald
Cable Size for CK#1 from MCA Value =581A
JASU 4 s des sl 0.7 oS35 Deratings Factor <l 3z
CCA=581/0.7=830A
el 415=2/830  JiS 2 ladiul o s oS4
sl 418 4 4 Current Rating 4ads Jle 185 JiSI jlisiu oy COUS Jglan (a5
Jisll 131 SCR &Voltage Drop <libea -1 Luslu
50120 & Y lal sas g ) el eSI aan cp adliall cuilS 1)
400 Alalaall aladidy o sdine
VD=mVA X IX L/1000
0.27 <ilS s ym S Jglan fpe S Baawie OOLST mMVA 4l g
VD=0.27x (581/2) x120/1000
VD=2.4%
Jle 150 S plasinls Loayf o
VD=0.31x (581/2) x120/1000
VD=2.8%
CK2J bl o3a Jiay o 68
AT Jlia
(208 Ol 375) e JS 58y S AS jla Ll (3) 230 Ll £ g pdially a2
- AUl Jlaa¥) I(ARBE&C )ugesma 583 )23 (o sl IS ¢ ¢S g (AIR COOLING SECROW TYPE ) £ 58l (s
COMP(A) 330.8A
COMP(B) 204.2A
COMP(C) 330.8A
(6.5A)A 500 S Jea (2 dn g e22)00e e Ll g sing
(CK1&CK2 ). edi JS e oy yila Wl g il 1aa
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Circuit Breaker #1
A5 pa (8)2ac+kadh (A ) gu e sS (e (S

Circuit Breaker #2
As e (14) 2 (BHA ) +osmmsS e OS5
(CK1)Ss¥) Blall (s3hall Jisl) adaba Gllaa - ™Y
(M.C.A). »<iais(MIN IMUM CIRCUIT AMPACITY)
- (NEC440-33) VS i 5 435 ol yall Joall JASH 4, 55 das BT 02

)yAth)mC}luﬁ\ L)Adtﬁéy‘ La (3).\\.3]‘ é&: BJ‘P‘}AS\ Jlaal éh&w+ 1.25* "L\j‘).;AAJ‘PﬁdAA‘)JSi)
(RATED LOAD AMPER R.L.A).

CK1)): - Ao 3 A1 2
MCA= (1.25 x 330.8) + +(8 X 6.5) = 465.5 AMP
SIS U A J 8
"o YIS QS A s da el ()5S (0.6 )">is ¢Sl sDerating factorcsabi s
(MCA/0.6) =465.5/0.6 = 776 A
- IS UK a5 ) S 7 S e
(776/2 CABLE) =  389A.
MM150 i JiS] #lias
REQ CABLE  2(4x150mm2) +70mm?2. & slaall sl Coa 2gall 8 Ja il Conind lld 2y g,
DIS. SWITCH.Jxa 5ill g Juaill zlida 8 08 cilan: Ll
. (NEC430-110)1.15 * Laa¥l SN Jaall 3 508=
D.S = 1.15x(330.8+(8x6.5)) =440A
STANDARD VALUES2 53 5 a8 il 3315 Ca sy
AL (MOCP ) 4laal) adald 5 )48 ilaa "B
(CK1)s_slal
(Jea¥l Bl g sane +2.25 * Jas 1S 5 ,5)
MOCP= (2.25x330.8) +(8x6.5)= 796A

- AUIS il 0 655 CK2 3_lall liluaad) 5 48y Hlall (udiy Jially 5

MCA for CK2# 1.25x330.8+204.2+14x6.5=709A
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MOCP for CK#2=2.25x330.8+204.2+14x6.5=1039A
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DOLE il (14 gl B oaal) &8y pha 495 AN S jaall g3 8 g¥1 5 5 gl g dall) s

230 Jaadl Qs yis Al 3 gl 5 ot 1) doa sl (0 5S35 Slea o= 3,ke DOL Starter (Direct Online Starter) <a
Obas 5 e Ji 3l Gl jaall sale Uatdie Caiiail 4aladiul oy, jaall Jdl ey Glilee (8 addiey (o)

45 e & yaall 5 5 DOL (a3 pilaa & jaall il ¢ ol il Ja 58 o ¢ & paall Jidii g2 5l el 48 51 8

Overcurrent Protection
Overload Protection
Thermal Overload Relay
Magnetic overload relay

Electronic Overload Relay

Sl el Ul (g S el A5V Ll oY SN 8l cadt) ) (gas 38 (531 al) gl

. Sl Al cbleall Leayl jigg

:QM\

-

Anidie il AYara o (g ging (o3 & jalll DOL S ladia aladinl o
Aal) dga 85 5aS Clalids) Gigan b ead) [l led oty V) clidadll Al

) gl 5 - 5l yall 55yl bl i 5 il COldall aadiivd

Calculate Size of Contactor, Fuse, C.B, Overload Relay of DOL Starter

Three Phase Supply

B Y R
Fuse /CB lil
www.electricaltechnology.org
& jo o |&
cor = = e L -
lo 1o To | 'RI T
i Magnetizing Coil
T
R-C-:m’tao::t to keep NC

Overload Coil Energized
Protection

NO: Normal Open Start
NC: Normal Close Start

3-Phase
Motor

Direct Online Starter (DOL)
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DOL oo sl 55 (oo 4l ) Sl 55yl 3 Y15 55l 5 bl domas onn) e

The System Voltage 415V ,5HP Three Phase Household Application Induction Motor, Code A, Motor
efficiency 80%, Motor RPM 750, Power Factor 0.8, Overload Relay of Starter is Put before Motor.

Jall

Skl ) a3 Glua - 1 Y

1-Basic Calculation of Motor Torque & Current:

Motor Rated Torque (Full Load Torque) =9500xKW/RPM
Motor Rated Torque (Full Load Torque) =9500x (5x0.746)/750 =47 Nm
Sl LS 30 e JB & jaall xS

sl ade el ey Ay

Motor Starting Torque is 3xMotor Full Load Current

<l y s1€ 30 (e ST g
Motor Starting Torque is 2x Motor Full Load Current

Gl LS 30 (o il A aalld JU 138 an

Motor Starting Torque==3x47=142 Nm.

Motor Lock Rotor Current =1000xHPx figure /1.732x415

16‘3)()}-‘%-“ ey Code A s JUdl s @l adll 3 S
MIN=1 & MAX=3.14

Minimum Locked Rotor Current =1000x5x1/1.732x415=7 Amp

Maximum Locked Rotor Current =1000x5x3.14/1.732x415=22 Amp.

Cuend s W FLC a5 4V dabedl (e
Motor Full Load Current (Line) =KWx1000/1.732x415
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] Locked Rotor Current

=17.5x200/415=8.4

45

N
@

o
w

71

14

16

18

TABLE 430250 Full-Load Current, Three-Phase Aernating-Current Motors
The following values of full-load currents are typical for motors running at speeds usual for
belted motors and motors with normal torque characierstics.

The voltages listed are rated motor voltages. The currents listed shall be permitted for
system voltage rmanges of 110 w0 120, 220 1o 240, 440 to 480, and 550 to 600 volis,

13.98
15.99
17.99

19.99

FLC for Line <hlwa-y i

Motor Full Load Current (Line) = (5x0.746) x1000/1.732x415x0. 8x0.8=8.1 Amp.

420 3 el NEC Jsoa (e Al o 58 (Saa )

Induction-Type Squirrel Cage and Wound Rotor (Amperes)

Synchronous-Type Unity Power
Factor® (Amperes)

115 200 208 230 460 FOOV 575 2300 230 460 575 2300
Horsepower Volts Yolts Volts Volts Volts Volts Volts Volts Volts Volts Volts
“ 4.4 2.4 2 1.1 0.9 — — = = =
% 6.4 35 2 16 L3 — — — = =
1 84 4.6 2 2.1 1.7
14 12.0 6.6 6.0 30 2.4 —_ — — — —
2 13.6 75 6.8 34 2.7 — — — — -
3 — 10.6 9.6 4.8 3.9 — — — — —
s — 16.7 2 7.6 6.1 — — — s e
74 — 242 11 9 — — — — —
10 30.8 14 -
15 — 462 21 — = = s
20 — 59.4 27 — — — -— —
25 s 74.8 34 - 53 26 21 e
30 — B8 40 — 63 32 26 —
10 — 114 52 — 83 41 33 —
s0 — 143 65 s = 52 42 —_—
60 —_ 169 77 62 16 61 49
75 — 211 96 20 78 62
100 —_ 273 124 1406 99 26 101 81
125 — 343 156 125 31 126 101
150 — 396 180 141 37 151 121
200 528 240 192 a9 400 20 161
250 —_ —_ —_ —_ 302 242 60 —_ — — —
300 - - — — 361 289 72 - — — —
3so0 — — — — 414 336 83 — - — —
400 = = = — 477 382 95 = — = ==
450 = = 515 412 103 = = = =
500 — — — — 590 472 118 — — —_ —
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FLC for phase <lbilua- Lils

Motor Full Load Current (Phase)=Motor Full Load Current (Line)/1.732
Motor Full Load Current (Phase)=8.1/1.732=4.6 Amp

DOL Ala (AFLC (o Dl pe 7 (N 6 (0 058y 585 paall s e L8 ol 585 Gl 22y
Motor Starting Current =6 to 7 x Full Load Current.

Motor Starting Current (Line)=7x8.1=56.7 Amp
Fuse Size <l ;GG
Fuse as per NEC 430-522 @i Jsaall (e
Time Delay Fuse sl ¢ 5 aadins Cagu s 5l 35 Induction Motor & _aal ¢ 53
Maximum Size of no Time Delay Fuse =300% x Full Load Line Current.
Maximum Size of no Time Delay Fuse =300%x 8.1= 24.3 Amp.
-Time Delay fuse FaY! g sl laadin) o
Maximum Size of Time Delay Fuse =1.75% x Full Load Line Current.

Maximum Size of Time Delay Fuse=1.75%8=14 Amp.

NEC Table 430-152

Maximum Rating or Setting of Motor Branch-Circuit
Short-Circuit and Ground-Fault Protective Devices

Dual
Element Instan-
(Time- taneous Inverse
Delay) Trip Time
Type of Motor Fuse Breaker Breaker
All single-phase & AC polyphase > 300 50
motors her than wound-rotor)
Squirrel cage:
Other than design E
Design E
Synchronous
Wound rotor
Direct-current(constant voltage)

sprecher+
8l schu
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¢ aall adaldl) b ; lagl
Circuit Breaker as per NEC 430-523 ad ) Jsaall o
Maximum Size of Instantaneous Trip Circuit Breaker =800% x Full Load Line Current.
Maximum Size of Instantaneous Trip Circuit Breaker =800%x8.1= 64.8 Amp.
Maximum Size of Inverse Trip Circuit Breaker =250% x Full Load Line Current.
Maximum Size of Inverse Trip Circuit Breaker =250%x8= 20 Amp.
slall agh i oY cillua 1 Luald
ol a gl e S A J8T Y
Min Thermal Overload Relay setting =70%xFull Load Current (Phase)
Min Thermal Overload Relay setting =70%x4.6= 3.22 Amp
SRR PP EVERRRRT
Max Thermal Overload Relay setting =120%xFull Load Current (Phase)
Max Thermal Overload Relay setting =120%x4.1= 4.92 Amp

lined s

Thermal overload Relay setting =100%xFull Load Current (Line).
Thermal overload Relay setting =100%x8.1= 8.1 Amp
5SL oSl b 1 Ll

4 8,5 Jeall e

& ko Tgan Application Contactor Making Cap
Non-inductive or Slightly Inductive Resistive Load =S HE
Siip Ring Motor Acz a
Sauirrel Cage Motor AC3s 10
Rapid Start / Stop Aca 12
a or al D ge Lamp Acsa =
Switching of Etectrical Incandescent Lamp neah 1.5
Switching of Transformer Acsa 1z
Switching of Capacitor Bank Acsb 1z
Sugnuy inductive Load in Housenold or same type load AcTa 1.5
Motor Load in Household Application AC7o a
Hermetic refrigerant Compressor Motor with Manual O/1. Reset ACHR s
Harmetic refrigerant Compressor Motor with Auto O/L Reset HTEH s
Control of Restive & Solla State Load with opto coupler Isolation nDAE s
Controt of Restive Load and Solld State with T/C Isolation AC13 10
Cantrol of Small Electro Magnetic Load ( <72VA) Acia s
Control of Smat | Electro Magnetic Load ( =72VA) Acas 10
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Type of Contactor= AC7b
1-Size of Main Contactor = 100%X Full Load Current (Line).
Size of Main Contactor =100%x8.1 = 8.1 Amp.
Making/Breaking Capacity of Contactordez aLdl

= Value above Chart x Full Load Current (Line).

8 0sSia 4 A8 ) Jsaall (e 3 6B ) 3 sanll (e Al
Making/Breaking Capacity of Contactor=8x8.1= 64.8 Amp.

NECowa Ao djanall collsll Gluan; bl
NEC Code 430.22 (Size of Cable for Single Motor):

Size of Cable for Branch circuit which has Single Motor connection is 125% of Motor Full Load Current
Capacity

Min Capacity of Cable= (8.1X125%) =10.125 Amp.

culiall LK JUiss 5 derating factor <Olabae ciluay o 683 Gl aay
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Gl -l Jaa gt A8y 4k cilS aall 3 g 3 6Y1 9 5 sadll g adaldl) laa
§ Ll U 300 (A La
uada e Jaat s b peSI @ jaall Jidi o2l 2230505 Allad g Aas 45l )¢S oSa33 510 4 Star-Delta Starter Gl w350
Ayl Al 4y 5 @ jaadl Jpm iy Gl g G laiay sul) o e mia S5 (JalSD) Jaall U5 (pe Gl sy 2l s
el IS o D (e Bale Wy i 5 il S Uil ) 4lile Qs 5 a5y JolSI) Jeal) e s ) ey s Star i
Ll )l it e ) el (Sl S
Ul Ui 5008 Jae Tdua
pnsly Jll U1 Jand ) iU o N L Le Glle ey e gy 5iSU8 o€ A5 aladiiuay Wy 1) i (e JUEBYI 23
ol ey oLl Jad Hline HL Jany (g3l 5 i ) 93 € g A iU oS Uiy iU € g i ) 53S0 5S)
sl oo 5 i (mia g SIS 5 V3 ey dgad) (i e Jamy 1305 Sl S Sy a1l S I (3lay ol Jua lay
Jazy & jaall JI 3 e Aladl 038 8 diiall de pudll (10 %80-75 (s> die jEiad 5324 L & sl de pu a5 o(3/1) S oty
o gi o i S S Jomiy Y 5l o sy 65 palall 8 Josial (e 3l Cgall) alil) Jdis oy Aiiiall eull Ao s (o Ji Aa e
Saly iy (8 leglidii pae laal elld g Uly jiSUG Sy Jln JISUS S (g (L jeS J8 e o
i Al 8 S pad) Qs 1) e 31 ) oS aamy 3 5 (e ) Cina) el Aaasl 53 Lgn pSatl oy Wl g s Alla s Jal

S S e Jondl i SIS Sy Yl el i e el pin iy Uiy i S S (i S i
U S $ME) die dgaiy Jbu FSUS S i v ol jaall e (e sl jeSU pUsil Gaany 4il S paal) ey i gl el Wl
tila

K2 K3 £k
3-@ Induction Motor (8) ()
Automatic Star / Delta
(Y-A) Starter
o o1 on 2
— | 1 L1, L2, L3 = Red, Yellow, Blue { 3 Phase Lines)
Gircuit Breaker

MCB = Miniature
Y = Star
A= Delta

- Lf R o —

Automatic Star / Delta (Y-4A) Starter with Timer for 3-Phase Induction Motor

K1, Contatcors
O/ = Thurmal Over Load Relay
E = Earth Wire

Abbreviations: (FOR Control Wiring of Three Phase Star Delta Starter with Timer)
e R,Y,B=Red, Yellow, Blue (3 Phase Lines)
e  C.B=General Circuit Breaker
e Main = Main Supply

e Y=Star
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e A=Delta

e la=Timer

e (C1,C2, C3 = Contactors (For Power & Control Diagram)
e  O/L=Overload Relay

e  NO = Normally Open

e NC=Normally Closed

e K1 = Contactor (Contactor coil)

e  K1/NO = Contactor Holding Coil (Normally Open)

Star Delta Starter<i\iuks

Delta Connection.# Jsiill + L3 Star Connection s shll G336 Siall & jaall (il o3 8 star delta starter e il ol (ol ¢ alas LS

e bl ead) Alla 3 agall o sl el Afiadl S jaall 5 dass siall ) (adiiall 3all V) Star Delta Starter ahaaiul (Ko Yl LY 3 32V ae
Star Delta Starter aladiul (Say ¢ 44 yhall 03¢y .730-25 N sny Jidill ey o e (il Laiy 733 s ol vie Jusiu¥) 5L 05 ¢ (D.O.L) ksl
5 3all Ao el ) @l gy ) zling (3 o5l p e (Rlias) Can G Caad) & o fay o ¢ s CaDA @ jaall s oy oL 488201 Jlaa U Laié
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Star delta 41 (A5Y) Ll £ 55 & aal 351,81 9 5 gl 5 ablll) das usn) Jla
The System Voltage 415V ,10HP
Three Phase Household Application Induction Motor
Code A, Motor efficiency 80%, Motor RPM 600

Power Factor 0.8, Put in the wingdings (overload is placed after the Winding Split into main and delta
Contactor) or in the line (Putting the overload before the motor same as in DOL).

Jad)
Sy & aal) ade lea -z Yl
1-Basic Calculation of Motor Torque & Current:
Motor Rated Torque (Full Load Torque) =9500xKW/RPM
Motor Rated Torque (Full Load Torque) =9500x(5x0.746)/600 =119 Nm
Sy € 30 e J8T & addl da S
s pde dindi ey (58
Motor Starting Torque is 3xMotor Full Load Current
<y 5LS 30 e ST Sl
Motor Starting Torque is 2x Motor Full Load Current
<l LS 30 (e B & aalld JUall 138 aan
Motor Starting Torque=3x119=356 Nm.
Motor Lock Rotor Current =1000xHPx figure /1.732x415
Glalll a8 Jsall ey Code A 5o JBall o & adll 2 S
MIN=1 & MAX=3.14
Minimum Locked Rotor Current =1000x10x1/1.732x415=14 Amp

Maximum Locked Rotor Current =1000x10x3.14/1.732x415=44 Amp.

(A9 AV Aslaal) (e FLC lesny p 68 1 Ll

Motor Full Load Current (Line) =KWx1000/1.732x415
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FLC for Linebilwa-1
Motor Full Load Current (Line) = (10x0.746) x1000/1.732x415 x0. 8x0.8=16.2 Amp.
Gludl NEC 430 Jsas (s W Lidly o 8 )
=32.2x200/415=15.5 AMP
FLC for phase<liwa- 2
Motor Full Load Current (Phase)=Motor Full Load Current (Line)/1.732
Motor Full Load Current (Phase)==16.2/1.732=9.3 Amp
SDU BAFLC Oe @l 3 0o 0sS 52 oaall danli ey JL oy o585 @l 2y
Motor Starting Current =3 x Full Load Current.
Motor Starting Current (Line)=3x16.2=48.6Amp
Fuse Sizecbibwa ; Bl
Fuse as per NEC 430-522 ad) Jsaall (1
No Time Delay Fuse sl ¢ 5 a2iiuia g 518 3 5 Induction Motor <l sl g s
Maximum Size of No Time Delay Fuse =300% x Full Load Line Current.
Maximum Size of No Time Delay Fuse =300%x 16.2= 48.6 Amp. As per table 240-6 size =50A
-Time Delay fuse FAY! g sill leasin) ol
Maximum Size of Time Delay Fuse =1.75% x Full Load Line Current.
Maximum Size of Time Delay Fuse=1.75%16.2=28.35 Amp. As per table 240-(6) =30A
¢ aall adaldl) b ; Ll
Circuit Breaker as per NEC 430-523 &) J sl (10
1-Maximum Size of Instantaneous Trip Circuit Breaker (Protectors MCP) =800% x Full Load Line Current.

Maximum Size of Instantaneous Trip Circuit Breaker =800%x16.2= 129.6 Amp. As per table 240-(6)
=125A

2-Maximum Size of Inverse Trip Circuit Breaker =250% x Full Load Line Current.
Maximum Size of Inverse Trip Circuit Breaker =250%x16.2= 40.5 Amp. CB=45A
3- Motor Protection Circuit Breaker (MPCB)=125% x FLC

MPCB=1.25x 16.2 =20.25 A CB=25A
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sloadl agl 3 g il ¢ Luald
3ol oy gD dad Jal Y
Min Thermal Overload Relay setting =70%xFull Load Current (Phase)
Min Thermal Overload Relay setting =70%x9.3= 6.51 Amp
SERPERILEPEEAEL
Max Thermal Overload Relay setting =120%xFull Load Current (Phase)
Max Thermal Overload Relay setting =120%x9.3=11.16 Amp
358V g ) paaiase 33 s line J st
CM S &I o 5 5A aay aa gy (s 5aT il 50 (G898 pdlae <) il) aay 3615 681 o o3 Star/Delta il 53 (ams &
el JaSH Jandl s e 350859 dasm o I Y1 alall i 1
I(Overload) =1.15 *motor full load current
| (Overload)=1.15*16.2=18.63 A
s Jony 5t 5l s Gle 350891 a2 4l allal i 2
I(star)= (1/v3) * motor full load current = 0.58 * I(fl) I(Overload) =1.15 *|(star)
1.25 o_kia) Aty NEC 258U a5 1.25 () 1.15 (e daladd) 138 = 5l i
| (Overload) = 0.58%16.2=9.3 A
| (Overload)=1.25*9.3=11.6 A
5SS 6l b Ll
Selection of contactors:
YIS Sl SN las) o
Main & Delta Contactor :- 4l — 1
| (Main Contactor &Delta Contactor) = 58%* FLC
Star Contactor - 4l 2

| (Start Contactor) =33%*FLC

Giladl 4 68 ) Jsaal)
Type of Contactor= AC1
Making/Breaking Capacity of Contactor= Value above Chart x Full Load Current (Line).

Making/Breaking Capacity of Contactor=1.5x16.2= 24.3Amp.
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Size of Star Contactor (Starting Condition) = 33%X Full Load Current (Line).
Size of Star Contactor =33%x16.2 = 5.3 Amp.
Size of Main Contactor (Starting-Transition-Running) = 58%X Full Load Current (Line).
Size of Main Contactor =58%x16.2 = 9.3 Amp.
Size of Delta Contactor (Running Condition) = 58%X Full Load Current (Line).
Size of Delta Contactor =58%x16. 2= 9.3 Amp.
NECowa Ao & jaall L) clua-: Lalu
NEC Code 430.22 (Size of Cable for Single Motor):

Size of Cable for Branch circuit which has Single Motor connection is 125% of Motor Full Load Current
Capacity

Min Capacity of Cable= (16.2X125%) =20.25 Amp.
culidl QI Jliss s derating factor Jslas aladiuly o 685 @lld axy

=16.2x72%=11.6 A

Safety switch =115%xFLC—lwals
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sSlaal) ¢l 4y slaal a8l s

(Gl shall 5,88 ) 8 sale daaal) pum g e aSallys oY) sad Jand) (e Lo sae wiliadly Gulil) i35 5 Al s 58 22ladl)
Qllaall (e (5585 38 aebaal) Gl (lald) (any (A il sl G 380a 0 93 L) @il shall ) 3 graall gt (i i lla
ey o AV Jilu gl culS o) Bala sl ) ey b Ay sl

ALIS selaal) & aal 4l <) 5 a8 Ciluad Aalaa 23 5
M= P x 75 x 9.81 x S x(1-CF)/ EF
P is the rated passenger number in the car.
aaadl Jaly QS sae
75 stands for 75 kg/passengers;
srcadl Jals o8I g giall 350
9.81 is the acceleration due to gravity;
Al Alae
s is the rated top speed.
sl de
CF is the counterweight factor (a factor less than 1);
n
is the total efficiency of the installation (taken around 85%).
.For a hydraulic lift, the same formula can be used by replacing CF by -1

LRS- | I P51 S [ Py

' B L1 eV S

ALiNaD 5 aEn Szl
Lo EE!
g, > i -
e > =
| =
¥ all ALCUL Afla. L4 A, YR sk j
Pio N peld KL AR B 2by VN e a2 e
g s 35
—— T RN [ (...
o £3 yom b £
TR S yomal

@l sreall 3ankd >3 3,5,
(@ LIS [ PEPES |

Cgviz srld RS La (F] ol e
(Ualh ,adics HLS o ) say 53

e AL Ul

S q 62 St [ie gt —
S e > 63 — onn — —— —3=
= s err 000 K

57 a7z = -
—; &7 1 gs7 740 kg
7 &0 2 s0 f §§§ ~ ,J/ e R
2 = 32|35 — ) 500 ke
o 45— 23 | 038 e B oy
}j 52> }a . anane | 338 ///.35(: g
7 &l ‘_1‘) // = w'ol‘.'k
Vsl o B3 — 5 // e
i S
= > I 20 — /é/
2 i T e = ==

5 -3 12 —= RO K= m—
e S e — RIS, 1
R 7.5 E LU I e
L 3 = = -t == =
0.50 1.50 200 250 3.00 50 4.00 450 5.00
-

(/a) raa

SIS el Sl (L) ol i5a

BEEAs GRS S g i S AR L el (58 s Shaiaad) R i G AB S |4 ( T i v L D Ja P e = LA

S) o35 ss
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Motor | Torque (Nm) | Power (kW) | Motor inertia (kgm")
138 3.5 0.55
167 16 0.62
200 119 0.77
248 24 1.1
286 27.5 1.3
25 31 1.52

| MO0 o] e
| %)
o
o
r—
o
wn

Table 3-2 Motor Sizing

Car Speed Feet/ Min. 100 150 200 250 300 350 400 500 700

Car Speed Meters / Sec. 0.5 0.75 1.0 1.25 1.5 1.75 20 25 3.5
Assumed Mechanical Efficiency 55% 58% 60% 62% 63% 64% 64% 67% 70%

Motor HP Car Capacity in Pounds
Motor kW Car Capacity in Kilograms

7.5 2300 1600 1250 1030 870 750 660 550 410

5.6 1045 727 568 468 395 341 300 250 186

10 3000 2150 1660 1370 1150 1000 880 740 550

7.5 1364 77 755 623 1150 455 400 336 250

15 4500 3200 2500 2060 1730 1500 1310 1100 410

1.2 2045 1455 1136 936 786 682 5985 500 373
20 6050 4300 3300 2750 2300 2000 1750 1470 1080

149 2750 1955 1500 1250 1045 909 795 668 495
25 7500 5400 4150 3400 2880 2500 2180 1840 1370

186 3408 2455 1886 1545 1309 11386 995 836 623
30 9100 8400 4950 4000 3470 3000 2620 2210 1840

224 4136 2908 2250 1818 1577 1364 1191 1005 745
40 12100 8600 6650 5450 48620 4000 3500 2950 2180

29.8 5500 3909 3023 2477 2100 1818 1591 1341 991
50 15125 10700 8300 6840 5760 5000 4370 3670 2730

37.3 6875 4864 3773 2945 2618 2273 1986 1668 1241
60 18150 12870 9800 8200 6940 6000 5250 4430 3280

448 8250 5850 4500 3727 3155 2727 2386 2014 1491
75 22685 16090 12375 10300 B650 7500 8560 5520 4100
56 10311 7314 5625 4682 3932 3409 2982 2509 1864

148 Jba
Sraall & aal) dow cwal counterweight 50% dsis %75 3sUsll g 081 13 2 4ilfa 1,2 456 s raa 22 g
Jal)
bl Adaleall (e
P=13 x 75 x 9.81 x 1.2 x (1-0.5)/0.75=7.65 Kw

il S 8.5 (Sl SY) ) A o
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268, Jba

counterweight ratio of § %65 55Ul Cilsy o) 78 Allsl) Jas Al [ fla 1 436 juw VWAC £ (0 Suae 22 g
45%

Jadl

P=78x75x9.81x1x (1-0.45)/0.68=46.4 Kw
<y LS 50 Sy eV 3l Jas Cas
3 b Jlia
pddicall g pal) A caa) %80 Al Belislly 4l [a 1 ASe yu S, 8 33! hydraulic lift a5
Jadl
1 sl W iaia counterweight ratio JSY &l s hydraulic 4e 5 O W
Al aldlaal) (& Gl grilly
P= (8x75x9.81x1x(1-(-1))/0.8) =14.7 Kw
Gl oS 16 dall Ui s

e 2280 (8 g @M\K.A:\Q,\curve Cra a0 (Saa bJﬁ}AE&&g\wuﬁeﬁ)ﬂ‘h\A

Relationship between fift system efficiency and spaed (gearad)

0% -

e lesivy
i}
W

+ 4 -4 + + +

Spesdims)

Figure 3: System efficiency against speed.
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48 aiall allad) & jaal Al <) 5 a8 Cilua

O S (aladl) il Ay sa s eeliseSIh Jany Bale = 0 o B le g )sall zoall o ALl ol & jaiiall & al) f ALl
(8l g 8l ) Jaday o685 G e e dind sl el ) @ oat 5 Lgany dAliaie Aliiee Gl

Al el g (3 gutl) 580 ey <l Uaall g 3abiall Jie bl Led 3 jaiall A aladin) ey Sl ollia

Z ol sa AL ;U Lgaladiind (Saall (e 43l LS el 81 e S sae Jai dad) elliad el s 6 138 i) 5 AS jpaiall A1
e A alatiud bl ol gl A slia ) 5S5 of Saall (pas el Lo sl Al

-t AU A jaiall alblad) & e B8 ciluad Aslaa 33 5

,"R B ~
m < g = nY’lR—E] < sin(&) =~ s+ P
P = —
77s =775 > 1000
Where:
is5

P is the output power reguired from the motor in KW.

m is the average mass per passenger in kg (usually 75 kg).

g is the acceleration due to gravity (9.81 m/s~).

n is the number of passengers per step (1. 1.5 or 2).

Rz is the vertical rise of the escalator in metres.

R<: is the step rise in metres (usually 0.2 m).

& is the angle of inclination of the escalator.

s is the linear speed of the escalator in metires per second (0.5, 0.65 or 0.75 m/s).
P is the power in Watiis needed to keep the handrails moving.
1= is the efficiency of the stepband.

Tc is the efficiency of the gearbox.

Note that this is the output power provided by the motor. which is the rating of the
motor. The actual electrical power into the motor will be higher, where the difference
accounts to the losses inside the motor itself

M (usually 75 kg).<S) 1 ()5 o sia
g (m/s9.81) 4xdall dlac
n (1, 1.5 0r 2)JS step 2 JIAY) 2xe

Re & i) bl @Y1 g lis Y)
Rs is the step rise in meters (usually 0.2 m).

0 &l ald) 4y 50 5
S (0.5, 0.65 or 0.75 m/s). 45l & jie &l jaidl alull de yu

PH the handrails 2S)a e Lliall Laodidl 4ilall
ns step band. 3¢l
nG gearboxsslis
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Frot sin(&)

Frot
Passengers' weight

Figure 7: The resolution of the weight of the passengers.

Jba
A ) s jaia sl el ail skl 5 sall dau sale
Al | 50,75 Ae pudly i VY gl Y
Aa 0 Yo gyl
The motor has to run at 630 rpm
Jad
step rise =0.2 Mu=a_g -:¥ 4
handrails =4kweaiuall gl (a i1 Wil
OV U IR
synchronous speed to 630 rpm is 750 rpm, achieved by selecting a motor with 8 poles (4 pairs of poles).
This motor is rated to run at 720 rpm.
AL bl 3 Gl o 6
P=75x9.81x1.5x (12/0.2) x sin (30)x0.75+4000/0.95x0.87x1000x (630/720) =39.86 kw

kw 40 585 & paall jaliies 8 Jlias (o gus
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(H) & sie silall LaeLiall 5 (Q) o_puaill Jans Cam (o Ay sllaall 1) Ak (g 3l Adiadd) i) Als ye S0 Gl ey Lol
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(Aauzaal) 58 s () ) 4390 @l shaall Tads ALl il e Toliy Zaiaal) 5 oY &a 53U 5 jal) Gl 23 GG

daiagll daalll 54800
Water Power (WP) = Q x P
- P =Y X h
- (WP) = QxYy xh

: OF Sasa
Watt daslLs 3450 : WP
m3/sec ddiall Kajyeas Juaza: Q
N/’ Sasiall : P
(stats 1 gotens)  N/M’ eoilt O3900 = Y
m (failials) JSleadl agac glaiy ¢ h

G www.centpump.com

Ml.lq.a.nl.l.l.o,.n.ul = afl Giiall 5 ud
diiall sclas

“Brake Power”

___(wHP)
Bp) = Pump Eff.

S9lacsl 30220 agas e dallaill Jaiall 5yad (eKi Ilillag

QxY xh
= ’ =1
BR) Efficiency S )

Bp- _Qxh

Fir (watt)
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JLia

Al Cildaral) Gun slaal) dduaal 43l gl 3 a8 Ciloiay a8

Static Suction Head(h2) =0 Meter
Static Discharge Head (h1) =50 Meter.
(Q1=300 Liter/Min.)teabias ll sluall 38310 Jasa
(D =1000 Kg/M3)slsall 285
pe=80%iiadll 3.
me= 90% ) 5 s«ll 3¢S
%30 ! sal) (& ASiaY) 2dlia
Jal
4l /3a M 488y [ 53 e G Jane Jysaty o 55 G
Q =Q1*1.66/10000038:) Jaxs
=3300x1.66/100000= 0.005 M3/Sec
Actual Total Head (After Friction Losses) (H) = (h1+h2)+((h1+h2)xf)
Actual Total Head (After Friction Losses) (H)=50+(50x30%)= 65 Meter.
430 /32 0.005 = sball 3axil) Jane OV lins 585 Cogun
e 65 = MSiaY) 2lia a2l
Crania
Pump Hydraulic Power (ph) = (D x Q x H x9.87)/1000
Pump Hydraulic Power (ph) = (1000 x 0.005 x 65 x9.87)/1000 =3KW
Led Belill e adimall dad lly day anis
Motor/ Pump Shaft Power (ps)= ph / pe = 3 / 80% = 4KW
0585al) 38 o ddinall Ao dandy 58 gall 3508 sy o585 Gl 2ay

Required Motor Size: ps / me =4 / 90% = 4.5 KW

Required Size of Motor Pump = 4.5 HP or 6 HP

Juas 5§ ddinall da8 UG (o g
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S 3 il gh 380 ¢l S 1)) ddlaal) p3gd Jilsll g adaldl) dr il
NEC 430-250d 53> (s

FLC=7.6x460/380=9.2 A

Al (g o
FLC=HPx746/1.732x380x0.8x0.9= 7.87 A
Glaal) (S5 5a Y1 2 5SU J g2l (e
el 9.2 A NEC Jshaa (e ,SY) Al HUiss Cogus
NEC 430-523 &8 J sl s adalall U85 Ca g
Maximum Size of Inverse Trip Circuit Breaker =250% x Full Load Line Current. =2.5 x 9.2=23 A
el 25 adalil) A (565 g b)Y 35S0 Jsan
daaal) odgd Qi) adaa Gl
NEC Code 430.22 (Size of Cable for Single Motor):

Size of Cable for Branch circuit which has Single Motor connection is 125% of Motor Full Load Current
Capacity

Min Capacity of Cable= (9.2X125%) =13.8 Amp.
De rating factor clusy a s& Glld day i o gus
0.8 oSds

| rated for cable = 13.8/0.8=17.25 A

oxel 27 Jeathy Jle 2.5 QS aad Cagu
gl 28 Cluay Glld 2ay o g8
VD= mVA x | x L/1000
VD=13.197 x 9.2x50 /1000=6.07 = 6.07/380x100%=1%

Size of Cable = (3x2.5 +1.5) MM
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Min Thermal Overload Relay setting =70%xFull Load Current (Phase)

Min Thermal Overload Relay setting =70%x9.2= 6.44 Amp

Max Thermal Over Load Relay setting =120%xFull Load Current (Phase)

Max Thermal Overload Relay setting =120%x9.2= 11.04 Amp
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