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General Effect of Voltage Varlations on Inductien Motor Characteristics

Voltuge Variation

Fucction of D0% 110%
Chezactaristic Voltage Valtage Valtage
Stprting and miazimu M
running torque (Voltage) Dincraxee 19% Intruae I1%
Synchronpus speed Constant ia changy o change
Percent fip 1){Vaitage) {nerease Z4% Dacrenmit 11%
Full-load spred Synchronous Deeresse 1.65% Tnereass 1%
apecd.atip
Efficlency
Faull Ioad - Decreare 2% Inerense 0.6 10 1%
% loud - Pracricalty Precsioalty
na changs na change
Y load - Intrwasa | to 2% Deeresse | to 2%
Power (actor
Fall load - Increase 1% Daecrense J%
% load - Ingrexie 2 Lo 3% Decremse 4X
% Joad - Increase 4 10 BX Decrease b to 6%
Full-load current = Incrense 11X Pecrease TX
tarling turrent Yaoltage Tacrease 10 18 12X Increass 1O te 12X
Tamperaturs riae, Tull lond — Inersase §t0 7°C Decrasst 100.2°C
Maxitoum overload tapucity  (Voluge)? Decrnase 19% Increase 21%
ngnatic noise - no load - Decresse alghtly Intrexze slightly

In particular

(& :1]

[E 2 1]ol & < 3lRe] = 7| &
Bhgro] whebA &3 a7do] WalEde & 3lrk

FFAGE A4 Jgel 77 Aol vl &)
Aut 7], A7) 52 e T A2 FR5
FeelM s FRAge] AAAUES w2 2o
FgFe)1, FH Aol flz FFAY
o] F22o] A&Aolrh

ZEfv, FRetelA e et ARl vlEge] 7
2 AgL Azt Wy, A% 2859
SYSTEMS §A517] fsire AgAeE 7t
g AAZ D7t §ick

®3IFs Y Rdate) B
o) Aol vjestel Gaeiol Wk, 4
gol oW $H & AL

® AR Aol 7 ([AAHE7), $olw0] = 5
AAE7] 5] A7) +10~-15(%) 8
oA A7glo] BAHES A0 glonk, A



HHETO| o0 A HHIOO) T2 E2 "=

o] FoA AR} 51, B ASUE
9 F712 S5 o] AXM o] eEEr,
durH o 2 AYo) 10(%) E2B 7IAY 575
ok1/20] HTHaL Gt

2. Power Quality®| X5t -4
O F-atwgke] |EF7t
AR el AR B A o B2 3277t
A 3A HQar, WAk S7tel met Al
Lines oA+ H2 & Motor7} 57} H3ith
o gt #3ke] F7tell 7|Ast AREATRE B
Holx| 3, o] 2413 F3lel FFEE A ¥
Sh= T4 AZRAT
Be A7t Be B RS FUL TF
Ak R0 JaAINH, o)z 3 B3
7 £3 Speed?t ol A7} WA
o] TR 3, ek 9k W5l 71218k
| M= Flickerd do| vfeh 7| = stc.
W7ek HA; A e & ThE ol fret

- of) whet Malfunctiono] 28 E T}

i

i
u

RS
o

of
ol

2o do

i)

Ll
1€]

o

R

Y

rd,
ol

o
=

@ 1z Fate] 7t
#7 ¢ HEH= Linear (W E) Fal—-Fwd%7],
Heating, A5 52 o]Fo] FoH, ©x] A7
o] gr)mke 2H Agte] WEEHYIC: o3 HH
3} Adefel M wil$- A2 A gte] 2B i,
21 7129) W2 non—linear (4] 4 3) 2512
FE, ups, A7), AT ~ 7o S Sk
o] B]AY Hah= v|FdEn AFE BYA7|A

=4, o] ¥4 AFE Adgels UE g5
B AFEHA JEH FohE 712 A A
o) THE Jeg 7)X s nxa) FeiEa 5
£, 30 ¥31E AMEEe 2A BAEE o]
23 AFE U FE AFZ A=A
AR e A9RT 8 e A AEE 9o

714 gt
Bate] A71Fl BAJoA & 5 gi%o] AghA
Eol g8l o =A% A4 (mmunity) & 232
itk 2eLh, oW & ol feliME FEEE A
—

-

8] wgo] s, A AFeIME v
£ B A7 225, EgjEe] AR

F7VetA 2 ot

3. Power Qualityd st A&

AR T2 Hef EjA HH o 71A]
o] yehdA) Hi=d BE X5l Saks o
B3 T4 2 Hdsto] H e dda) A REL T
AsHA =t

AHG Mz, wpt7tRl oo},

AgFEL o] v A Fohd, o7k & A5
o] YehtAlgh o218 AT AT AHFE
Ao| L F2g deiTe A%ekn 84 9leH,
olwjell = AHEFLS /AT B o7t Stk

<AZ7HA A58 o >

« Circuit breakers(F-3tX7]) 7} 3-s} glo] trip
o] g}

< ARk718] Ango] g A XL

« BE7} Sl Bete] e 3| oA ZA7 I

« AZ31 Alo] Systerne] oJw Fkol-F3lo] AR,

» | 2ldl CableSo] 2i%, W& HAfo] Asjct,

+ A7} Systeme] AF LE 2 SEAL AT ST

* A7k Systeme] A7} ¥ H AR F2EA]
e=rh.

« System®] A5 A& 2 T8k

« 2=} FAsAG gErA >

« ZRREE AT LAY

« £ Cableol] W8 do] Mt

« MOTORE] 7]550] oFa)z1t},

» 7|2 B3 7122 P Al

4. Power Quality 22| Xt
(O CBEMA CURVE

i
g w0
o VOLTAGE
§ EAKDOWN
E
5% 106%
& COMPUTER VOLTARE e e
#7001 Tl FRANGE ENVELOPE
%
LACK OFF STORED
ENERGY N BOME o
NFGRI. ECUIP. %
0! 1 1 I _1 1 1
001 om 03 1 a1 %0 e 0m
TME I GYCLES {80 Hz)

2s
[Z12! 3 Typical Design Goals of Power—Conscious
Computer Manufacturers]
[Xt= &% : |EEE std 1100—1992]

45



(3% 312 w59 AHE dr] Az A3 {Comput
er Business Manufacturers Association :
CBEMAJ el elsfiA] Azt glem 271 AF
B9 A9k ol ohel WY (mmunity) & WEH
e TE0E o] 8T, A dddsel o
g /dn] Gk 2A4E AsiA] 71 Hol o] 4511 9]
= Graphe|th

[CBEMA CURVE]“lA] &= Q1=e] 71A)7tehe]
Constant @ H A= &l 387} 4L +6%, 2
of Askshe —13%7k ol&dth e A%
o AlZellA e A5ke] A7) H8-2 A7t v
8 YFZ G oghe & & ek

@ A2 2 EEA (Immunity of Electronic
loads)

Matching Sensitive Load nnd Power Source Requivements

With Expected Environments
Yoliage Farameter Typlaal Range Typicol Imtrunity of Elactranic Leads
Affecting Loads wf Fovrar Seutoey ol Caltical i sffosied §nd
Dver sod Undwrvoitags  +@%, -13.3% = 10%, 16% & 5% Power supplies, capacitors,
matort. Camparent over-
hoating and date bpgot.
Swalli/Sage +10%, 18% +20%, 30% = B% Same aL abovs.
Teanshants, Impubiive & Vares: Varlas: Varlex: Diofectric braskdown, voltage
Declintary fowet Linse  100-8000 V BOD-1500 ¥V 200-500V ovaratrass, Carmponent failun,
and data tgzat,
Teanalants, nputiles & Varige; Vatley: Vales: Sam ar above,
Osclatery, Sons Unad  100-8000 V' B2-300 V 165GV
[4:1] <45 ¥V Vorka widely Varlen widaly  Signa? clreulea, Disloctric
1000-1600 V 200500V I5BOV braakdown, voitage ovefstres

Componant Iailure, date upss
Rapld changes in slonal
rafsrance valtage.

RFEM (Conductod] 40V upts 200WMy  Varaswidsly Varles witisly  Signal circuts, Data upsat,

{nommal snd comman  lae at higher fraq, dViped O3 Viypleal  rapid changas In signal
mode} ratatence valtage.
RAFIEMI Radiated) <60 kV/im, 200G kkHz  Varlos widsly Vicws widsly Sama 25 above,

< 1.8 kVim, 2200 kMz  w/ shislding  wr ahislding
Valtage Dlstortion £s0% THD §10% 1% Voltags regutators, signal
Hizarm dink wive) chauits, capacitor flars,

capaaltor hankx, Ovarhesting,
undey-charging.

Fhaze Imbatanes 2-10% B% max D% max Folyphasa ractifiers, motork.
Qvathoating.

Cazrant Purametar Typlcal Runge Typleal Susceplichity of Power Seuroea

Affaciing Seurces of Luad Currart Format Grifica] Unis afferied snd comments
Prwar Factor 0.85-0.8 lagaing Q.8 fagging  <0.8 Iegging  Powar sourer dorating or

ar greator capacity vource
0.0 leading  with veduced ovarall
officlancy.
Crast Factor 1.4-2.5 1026 »25 1.414 aormai; Impazt functlet
of ifnpadances at Ird and
highsr harmonizz [3-8% Z).
Voltage thapo distortioi,

Cunment Digtortien 0-10% rotat fmx 5.10% tore[ §% ma total Rogulators, powor £ircaits.
Q-E% Iorg#at 3% Yargast Gyssheating.
DE Curant Nagliglble to B% o 1% A% low as Hall-wave ractifler inads can
or more G.5% Caturate somis power yources
trip cieull breakerd,
Ground Current 0-10 A tms + nolee 205 A <0t A Can inip GFt dovices, viglaly
and sulge curmnis code, caugn rapid signal
roferpnce voltagachangas.
Frsquancy Patmstar  Typlesd Aange Typleal inmunity of Elestronlx Lands
Mieating Leads of Poyrer Saurcey Normal Erlflzpl Hinlsr sif=oied and commen
Lna Fraguency & 1% + 1% + 0.5% ZetaTressing Countors.
fata of Fren, Changa 1.6 Hzfx 15 Hale 0.3 Hals Prate tychranization oirquiti-
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, CV Cable A2 A== (0.0972+0.117) X 1/2X 300/1000 |
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AV = H{Rcos @+ X siné)
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