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600-v, 3-PHASE SERVICE

5 4.81 14 2 30 10 2 15 15
10 9.62 12 2 30 20 2 15 15
15 14.4 10 4 30 25 2 30 20
20 19.2 8 a 60 35 2 30 30
25 241 8 s 60 40 2 40 40
40 38.5 6 1 100 70 3 70 50
50 48.1 4 1a 100 80 3 90 70
80 270 1 12 200 150 4 125 125

120 115 3/0 2 200 200 5 175 175
160 154 250 2'/2 400 300 5 250 225
240 231 500 3 600 450 6 350 350
360 347 (2) 350 (23 600 600 6 550 500
Notes:

1. Cable and conduit sizes are based upon three single-conductot, 600-v cables, (Type RH, RH-RW, RHW rubber and THW, THWH thermoplastic insulation) for each
conduit.

2. The switchinig device should be selected for the fault duty of the system on which it will operate.

3. For kvar ratings In excess of table, consult manufacturer.

Table courtesy Federal Pacific Electric Co.

V&Y




[image: image2.jpg]Q¢ = 400 x 0.266
= 106.4 Kvar

gl BAL by |5 or ke a1 Dl ks 0

Slainiall aladiuls £.1.Y

P}Lm@}fﬁuwﬂmuSﬁleb

2 ol O o A S LN el

JALMJ,LUL@‘LL}MJJ ) O st s et

= br‘.«f(.:(',‘\)u)wl Jolre e SO of J (V) 5,

5 (75 08) Sl o S BVl o 00 Jalas did
pn S (5o 8Ny ophe o opllaall Gl o 05 3

c = 1000 x 0.54

= 540 Kvar.
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Minimum cable and
conduit sizes

Switching devices—minimum current ratings

Capacitor Rating

kvar

7.5
10
15
30
60

120
180
270

7.5
10
15
20
25
40
50
80

120
160
240
360

amps

12.0
18.0
24.1
36.1
722

144

217

289

433

650

-6.01
9.02
12.0
18.0
24.0
30.1
48.1
60.1
96.2
144
192
289
433

AWG or MCM Condult in.

10 s

8 %a

8 3a
6 1

2 1a

4/0 22
500 3

(2) 4/0 (2) 2'/2
(2) 500 2)3
(3) 500 33

12 a2

12 2

10 3a

8 s

8 %a

8 ¥

3 1a

2 1a
1/0 2

4/0 2/
350 3

(2) 4/0 2) 22
(2) 500 (23

Safety switch Contactor
Rating Fuse NEMA
amps amps size

240-v, 3-PHASE SERVICE

30 20 2
30 30 2
60 40 2
60 60 3
200 125 4
400 250 5
400 400 6
600 500 6
800 800 74
1,200 1,200 8
480-v, 3-PHASE SERVICE

30 15 2
30 15 2
30 20 2
30 30 2
60 50 2
60 50 3
100 90 3
200 125 4
200 175 4
400 250 5
400 350 5
600 500 6
800 800 7

Molded-case ACB

Trip-rating
amps

20
30
40
70
125
225
350
500
700

15
15
20
30
40
70
90
100
150
225
300
450
700

Magnetic AC

Trip-rating
amps

20
30
40
50
100
200
300
400
600
1,000

15
15
20
30
40
50
70

150
200
300
400
600

Ve
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1-T. Longland, T.W.Hunt, A. Brecknell, "Power Capacitor Handbook”,

Butterworths, 1984.

2 - 1. Lazar, "Electrical Systems Analysis and Design for Industrial Plants’,

McGraw-Hill, 1980.

3 - Timoth J.E. Miller, "Reactive Power Control in electric Systems”,

W, 1982.
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5 - National Electrical Code Handbook, McGraw-Hill, 1990

6 - American Electricians’ Handbook,. McGraw-Hill, 1992.

NEY




[image: image55.jpg]Dl et 39,0
Lol L) s

o [ AVAAE (UE e

daddt doee Blai (T) Gl (7 o gl Al Y
A T I T R <)

S RO T T3 LT
VO Lo L e LTITAYE LTAVIAG LTevece Ol
RATEB 43917 LE .U





[image: image1][image: image56.jpg]00 B a8l Jolas (acuatid Gl Jolas Ve o ¥ Jgua
Al (cosdy) (I (cosdy)

1) 3,080 Jolas (sl iyl Jalao

cosd,”
Skt e AN R, STEAN AN a4 IS

A ) 1 G i S B S e G R o Tod 1AL Yo VNA Y AvY ,Ye
SRR VS S B R Ry OV Y BVL Y VINE el
YNV Yoz N EAY YTV YLVE ) e D B D B S R R E SLETY

DAL B NOU R G e e SR b SR R S LR s R T T *L YA

Y000 LAY YMoANR MGAVA HL el BoNER T EaY PGy e Y4
YLEF1 Y,0T) Y,V Y,A0T Y,AAR Y,ATr Y,AVA T, YA Y,0AN Y
Y,FVe Y,880 Y,0A1 Y,VFT Y,VVF Y AVE Y,ATY Y,44Y Y, S
YoYNe Yopss v eV TLoWRA YoOu¥ YiVed Y. MoV YR ANVET, AR ey
T,P0) YLEEY TLEMYOTL,0NY Y,0 YN YA FoVAAL T, AT ¥y
¥, 00 L0 80 WL YAN Voev Yoeve Yoobe Xponve YL anniin e ¥

Wl cleball 3 Ladbumall Ml Lapis Ll Ol 5y gl (Sl 2,1 Slelos £ (%)

. (coreless induction furnaces)



[image: image57.jpg]Voo ¥ Jgun adls

s 3,080 Jalas Gpacanil Gyl Jolao =
OS¢
i L e s R SRR Tl S R TS O :
) R - S s B i R O i R T 0 S (B G RV G ]
VLAY L, FYE VL 6T 1, T L TFA ),V VL VYV Y VAV YA o8

YL0PA NaYoA NLYAE NioEd NS OAT NLSRY N TIVe YT Y, AVA Yy
Vo VA. Y, YA NNES 1,899 VLo ALovY N TYe N URAD YL ATA SEN
Yt XA YN0 VTRl AGEoE VLAY Y ,0NA YooV ALEETE Yoves e

GARN YY) VuMEA NEer v EEr YLEAY hevd V,cAd 3wy D
TN A e Y AR W EGE VLY 4 SAYC YoET ) IAR 80
AR N VR VNS N e Ay W, pee Y oa ey t,0v
Ao s R N VT A Y, Ve Y Y L e YL v, ov
Lt N RN R AR D e s T R v,08

LYY il LY el (%)

9y



[image: image58.jpg]Voo ¥ Jgua s

511 850801 Jolas (paeanif Gipeall Jolao -
R e e AN AV A AR |
CLENR 1,088 L TAC CLAEY LAYV 4,83A 2,411 ),eTT )08 <0
LFAA L00A 1,08 LAYR fLAET LAAY +LAT0 4,440 Y, AYA | 0,1
SYON LY ENA VYR 8, VYR AN A, Al e el YR L
CFTA L £0A 1,088 1,VER TLVAT LAYV A0 +,4¥0 \,eVA | +,iA
COYRE 4LEYA 4,070 +LVYC fVOY VA fLAET 4,4 3,84 | ¢4

T LR RO RSO ST LR SR AT S S G
o VEX. DL SV S oA U e Vieiee e VIERE S YARE o, A Sivil = o Y

SENiVe NG o ns i ANIOE N VNS S Ve VT N AT e LAy
DGO s s SRR L R Gl s U b AR P R G e SO R LS AR R e L
Al Yo, M AR, R0 oINS Ss L TN VAL SV S VAT e Qe g S aYiE

shall wleliss b ) Slesgians 1 (%)

e



[image: image59.jpg]\'_Y"_b.\..;c_'\l:n

sl 350811 Jalas Gaeuadl s pall Jolao -
DN eNe e Rl WSARE S MVE AL TS AR U cosd,y
= = P AT YA CCPTA S RISV BV x ire * A0
= 0 LGS W TUE e Mg s NEY S ¥RL ¢ tes <08 AT
= — CUGAYE VA e ONVO YT YELE e Y OV Y LAY
- S et R YEA AR SRR XAV g TN

= o A S AT 5 YN S YA e et s pd s oY <4

= - — o eRon LN o EE < ¥AY 506N S RAE £ A
= = _— R 40
- s = VA NS B NVon SR Y VAYE ) SR e
- - S u, R AR oNEE C VRN © ey vardp .,ar
= = S AR e VIV S VN N Y e T », 4%

high speed squirrel- LIl Sle ol s Lol Ol (28 IS 2eny o Sl osdl) o101 (x)

. cage motors

a1



[image: image60.jpg]Bl o 0 035 S e 02555 0 D s (0, A)
oS (e 0, 4) Ll 5 Jolaey (S5 (s Y Ll o) Aled
o ollaodl Sl e sl (o3 5 Bladl 8250 ,al) 501 nd IRY

syalatl Jghaadl aladiuls ¥.1.¥

Sl e o Ll e Lolisanal Gl ST e 22l s
=l e M3y (cosdr) I (cosdy) e Al Joalan o] Coglla o)
:L?JL:H

(Y S AL Sy

KW = (KVA);.cosd;
(KVAR); = (KVA),. sin ¢,
: ' ol clgiay
(KVAR), = (KW).tand,
10 (cosd) u“l &yl Jolae oo e
(KVAR), = (KW).tand,
B and (Sl ie) o phlaall 339301 5,380 08 el e
Qc = (KVAR), — (KVAR),
= (BRW) (tanidy = tandy) oot 3:00)
mul- O 2 Jolaes (3.30) dsladdl g (tand; — tand,) Lol ond
[N r\.b;:.»\ St s VY Lj}.\edl o -L';Jw P9 «tiplying factor
D S 5,k J sl

cosdp, = 0.8 J;.L.J\ el

cosd, = 0.9
A Sl 5,8 0B 3 ey <0266 = o pall Jalas Of J sl o
. (3:30 Aslxald Las)y

AA



[image: image61.jpg]Pzl Gyl e Aol LS el b @l Jalns i 3
LV Gl s I3y g5l e olie

Al e g2 Joogi-
S s s o s oS oo 0
il dgdl e (6558 Joosi o >

G35 Jloaiy dly Al dm o Of o &SI 2l jlestl Of
Dl IS Ol By ,b e Al LolasiVls Ll Lalsadl mand
K el 585LS 5,08 5305 ldiey Sildgaiall b Laisdl iceSs @l
B s I ity o5 Sl N BTG T ll sy

- il 5SS Gl e B,k S L Led B g

($9A& Gaeanill) sudll Jusgill V. Y. ¢

Sl e s individual correction (53,4l (el B2y b S o
S e oole D Sl fo g oy L S peadl SIBT e 3,50
cab HlLS ae (63 S dlenzol oy Y- & KA s sa LS WS
e O . peadl Joaosi OV mor b Lslio (a0l s 055 Com
JarWI 0 oS e e a5 ¥ S oadd 853,001 5l s OF Jf o
ides b (ooVotsloVot S ety SO el )
Gl falan s o o Sl el Sl e (03,1 ooyl
o lagheos o3 o 3oy 3yS CiSCaly el 0 JS Jom o
o S eall oo 55 SIS Sy s iy 58 s Lagliad 5l 5,0 jdias
Lo Sl o5 Sey LS cmotor starter &S 2l £ goby Ldadl jas
Sl dalzall aslsadl Yo g S L B s Jf

Sl e dodss (63, el Ly b Jlennad de Com
#);b&w@ﬂﬁd\wsahjbfw Gl B oglladl

RS



[image: image62.jpg]sl jlas

Jom 5sles

Sl

Sisall 43Sl b.éiy.\.\!\"-i‘_lsi

NEvT



[image: image63.jpg]o - Sl el Gl e o Jasadl aenll Sl e
Lag Sy (g3lpd) litSe Jopuoss b Aol GBI Y - g S5
L(NEC-460 1990) dio| o)

POWER CO. INCOMING SUPPLY

POWER CO. METERING

(o

138 KV
TRANSFORMER
2.4 KV

2.4 KV BUS

CAPACITOR f \AL 2.4 KV
TRANSFORMER

/c,\ (TYPICAL)
480 V

c.)

480-V BUS

A et
G FEEDERS TO MOTOR
CONTROL CENTERS

INDUCTION
MOTOR

480-V MOTOR CONTROL CENTER

C,, Ca, C; GROUP CORRECTION

C., Cs LOCALIZED CORRECTION ¥ % * *
) g )
#ie

e ool

C: ) FEEDERS TO SMALL MOTORS
s

SMESall Juo g B V= § JSidi
INDUCTION
MOTOR

\.n



[image: image64.jpg]P

2is e flole, dobels gl ¢
L(Rags/ad yor _YVo)

[ERERICEES
(alle ds juu) il SUS panall (0 B gayall 308l Ludaat 4l

(%sBo/d8l) LuiGall de punll | yaall (380

Veon Vous Yoo (HP)

(o Jolsl Jaall (o s o dacid wie (518, 2l) 30 gapall 3ya8ll
o0r Yo \ue o0 Yo Ve e+ Yo \r»
s Y e A B s e \
Yo Y Yaonlae Vae Yaer vt N Y Y
i e S R R e T
e G o e S S B R i ol °
i S | s R e S R S v
£50 O o, NliE 0§54 o VEIYLY LA 88 iR
LY S AnEETERVES A o e Y Vo
Vi AREA TASEN Ve = SO SR ST S e
JA e N ST i e T
Yo g S ey (S e 40
VIV S e R e v v e e Oy e AT
RS P e e TR R a0
TSVl S AR e S Va
e R S A S At
TA T e SR e RS STy 4
VA e S R S e it
Vi tanm BN e v g yive
YA d% ey YN Er A Vet
giYeSsoE 0 g SE e on Yets
LYA ot T dlngo ey YA
£A- oML HATIE A B ST e
BY T e il
oV A AT | o¥V 4 vV Yo




[image: image65.jpg]5)dal iy 1 e e aSCal SBLS e o YT Cond (g0 401
SRR R H I JOCHN | I JPRON [ SN RV CNCSIC SO [ ST |
Ol gy S oeadl pe 85Liml gy . dadaiia]|

ile g old IS paed (63, Al1 ol pliuial e T Bl Yl oy - ¥
d58 oo Lo Juads (S ol plibuial 3y S gl Ay Jond
Jor o Las 0,81 iy b Sl e Llas eyl 8 ol
Dpmadl s Ao &35 51 (S 55421 595 i ey W1 Sl
it Lo dgmll Pl s el a3V Al s Y
b o sl

Ty Lodadll Hl5 ity 8)dall Jolns oo Sl e AL Ol ¢
S e Jrordl o ey il sdeae o azny s S| e e
s b adll Ja dadt e S Lo 3T Sl w0 s
il dma o Jeomdl o i LS il 5l Jaodl
el JI 3 Lo dgadl 0 0 8 el lpz Sl s OF LS
Ay Of g & ol A p oY1 Ja sl OF Y] L ol ol
il Je Yl Al b L ppenedl 390l e dgll b gLVl
JE 5l onedl Sl L s Lty ol ol S 36 Ja e
S e Lol B 5 ey e i il g Jegn LS

J.:»a):.s\ iless
f—./L.J‘ o) u}t“)"‘ QLSfm.H L;L:JJ:\.‘.:A L}&EDL& olasdl r.l.‘>=:~..]_0

s e 8, 2ol plisuial e M3y ¢ Jridl A f starting
drs Lo o3 88 ol ey oo Lo IS5 e S oo 5 e
Jolrs 058 Lo 2 lal Gll5 pusndy 2l e W ] 2lld
il plasd ]y Gl Of s T L 8 el 5,30
B Uy Sl WAl oy oms . Joitedl st Kl Sl s
Ly oo 55 Aol Ao s>~ Lok cthree-terminal capacitor u_A.\J.L\L
15550 2 jeadl OLS 13 &5 slel o >y . six-terminal capacitor u‘).\of

Ty oy S Jorogi (Sas Jonll S5 Ws - L 3 > 250l

Vi



[image: image66.jpg]> > > > A

Yoye
A
\Yo
AR
\Yo
AR
Véo
Vo
Voo
)
Ve
YAV
\Vo




[image: image67.jpg]Transformer

4160 to 460 volts
H 500 Kva
M Circuit breaker >~ 90 Kvar

15 Kvar
A/

g
15 x@o_‘

N
15 Kvar
v/

e

Power company

. ; breaker
metering equipment

W. Circuit
¢

C 30 Kvoar transformer
__@Zm g

MG set, 150-Hp _
3600-Rpm, normal | 99 Kvard

mal_:@ torque T
Four 60-Hp Pump, 100-Hp o _T_:V ow
1,200-Rpm 1200 Rum Rk g
normal starting m315@ +oacm

torque motors
(NEC 460-7) &S aall 53,800 (puaadll § - ¢S

oy



[image: image68.jpg]Oy S ol A de g ez ez JaiYl e 0580 S (G prall
il b e 05 Ladie U5 J] gl 1y Lao L) 85001 Julas
Ebéﬁﬂﬁndﬂwbuﬂu‘ébmz‘.@i

ot e Latfs oo Wik el el o s o Lo s
Eaores 2 Josodl Josedly 3gll udi 5 Connected load Jesedl Jodl
U"‘g”” &LF) c(a_}j\ u,-.ﬂ.: ga L@JSC,J.A.G_}) slan) JL:.>\L aad oloie
maximum demand b Jajf S Jeens ol il CLET ols a5
de- AL Jalos e gl il amy Ao Josall Jooddl s V0 (g5l
ol iy e JLaa Yl e V80 0055 Lasw (U0 sl mand factor
e garmad L Ml m) sl Codl o S oy OF A5 pas L ZbLa
Lslasil b5 s o (Jrosedl Jot a 710 ) Sheb 2l JlasmY
Brme JS Jeos o3 P b Qsllaall el mn b (V80 ) W
4 el e

Joosdl G Suos Al dgadl 55l 58l 06 Gw b e 3500

Jrate Sl OY T mpnnll Jonosdl 3 oot OF 8 Y (0,4

iy S o izt A Sy a5 o Lo @ ol el
S s ST

P, P, Py
Qc = tang; + tand, + ... + tand,
m N2 Mn
(j.‘j) CJSJM.” eilsae B . kP P 1l

Q\SJ»_«J‘ selaS Mk o a O G
Sl J:-*ajj J"j Q‘SJ’““u 3)"\‘-‘“ Li‘}). iy ¢ .0 o ¢y
o100y sl e Qe

AREA



[image: image69.jpg]Joaall o pilaall Yoo ill iiSall Glisds 6 - § Jgaa

EYENRVENPRRE R0) R0 LTINS Chds
Jeaadl

Sdve/Ye SdYie/re  Gde/e [
¥ ¥, i Yo
<] ¢ Y s
i o g o
\4 =5 ° 1w
v & ¢ Yo
A v % N>
\e A 1 Voo
\e A v \Yo
Vo ¥ \e Ve
Y \o \e Yoo
Yy \A \o Yo
Yo K YA Y\o
YA i \E $oe
Y Yo Yo ot
U Yy Yo e
o Yo Yo Yo
00 o o Yoon

el oo Gl dedl il e dadls dbay Sl Jro g e Y
o Sl i e d s W cod (WY - 8 1SS 5 Las)
R lela )l Comed Eldy Jgmall e e (FN0 2 VY
Slige 02 & Jadadl oy L oS UL S Caisdl el
ol Gk e SV gl 5505 Jalan e Ly gl LSl
oAl dedl ol e el 5L

JT



[image: image70.jpg]oy Dbl Sl Al e Sl g 8yl Sl
CpL_;)‘l)_:J! e oSt dleazal s Gls U"""‘“M lds Lwlys
J}z.aji

B Ipeall il el il o Sl Sl ool 0 - 0
& o Y Y] (Jmall S sl gy Jom S g 0 S
Al oS et B Ak AL By Il Ay o s
< olasdl au&ucﬁ?v&d\ 31 olesle plabal Cond
e daasdl Js Y1 el B 6 ety AW JLaYl ol

s dgr b Jeald il dgndl Olbl e (25s Joos O - 1
Jgmeall GLbT gz L)l dad Sl Sy ails o o dimedl
DAY Ay ! sl plasealy

AV
Q
B

\'%
DBl Sl e 1Q tE
ol sl Jgmeall (e 0P
BlL J el dlelas X
IS J gl GBI dg gLyl 1AV
8 lSIL J goeadl GILLY paadl dgdl 1V

dos S 12819 allll 8 g2 £.8

Led 055 A1 paibasdl jans &S0l 01 el Syl el
b o pailasll oda el sl el Ao ile e ol Jale 56
ri.u ‘5...‘455@:}@;.-0)_;)\,:!!&5;,5@\._&5 ‘)JLJL»;;-‘Y‘QJ.LSCU;J_\
Sl Tl B e Yaof 551 Ml Jras -
5 eS Bmyy aaie JleY1 A rod 5,8l Jales Y

dayes




[image: image71.jpg]5,98 Jolas (puunil cldisall oilide 1 - ¢ Jgia
$olalJgae &1d alallf 534ai

aydie Jadiiiyg | glall
3,981 Jolas oade Jolas bou g ool
sy asall S 3,u811 RER

! slad el Juol giall

o0 ¢ v, Yo q
L 2" S0 b
v, O0A A 5 SRS ‘A
v,y VY v ¥o b
STy \o MY Y
ity YA v Yo e

Joas cil3 alalll Sygal 5,08 Jalas (aeuail cildiSall Slods V- ¢ Jgua
Lsaxie Jukdiis gl sl¥l (SNS

5,000 Jolae  (aBe 3080 Jelas  (palf 55l £ sl
any aigall Js Juo! gialf (i8e
maeadll  idid el L&d (R

GRS \1,0 =10 oV 40 Y/Yor
544 A Yo 40 Y4+ 1/ye:r
v, 00 $o L YA YAO q/vo:
o qa v, Yo Y YA \Y/Yor

VYT



[image: image72.jpg]el LT £y 108 Bl MmNV o 800 Lagling Ale Blows (65 e
(A i e delad el daglaodl O LSl Juab sy gl
|
:%;LLAQJ;(NEC-%()) Lolpdl jas
W BN
Sl Ladgr paisn gl cdd 1 dr o o A ol T
v ICERP T B WPV VS S RS PR +SE 2 ) P H P RO PR
adgr jaisy cdf 10 e el agr Jo Jon Al olasldie o
oo FUEs uast Sl ¥ die) 5,3 I 3T ST o )

Cv«»”fd.ﬂ.i”

Mo gadl 1.0

S 1 0 e lgall dmall o Bl Tl 5le il Comns
P b b b L) ) O T S s

LW gl e TN L ey Gl seaadl g bl - )
AR T e N oS %;ﬁ;ﬂ\_

.30l 5 harmonic currents <Ll ol ol jLs J;L- e

bl gl ol il T R S g
ol Jay ¥ Casal) il paadl OF o 1y o(— 0%, + 15%)
oIt 15, o Y80y it Nyl il

e wucﬁﬁd/bpw{cém Gl )c,;-(r,

oy ey Law Lol 3 kL ol o= gl cad LI LI

(KVAR)

LS s s (KVAR) &

AR



[image: image73.jpg]Slissall Sl plaal Yo 0 Jgu
aalg calf (Sl Vv e Aa PVC Jls)

e pgase gl Juo 9o wulad o ge

Jogall pan Sl U3 Jssall pas CSall
(%) ) (#) (o2e1)
Y& Yrvsivoy Jige & =2 et )
Yoot Yitog o Yo ) Yeaie goia v
YA* Yeu-Tio g 0\Y-¢oV
AT EEA- YAV 08¢ ovi-o\Y
A o L EEs AN TEA-OVY
Vg 0lA-0*0 ALY R4N= NS
A Yo N i Yior¥ AV
VY 19117y

A1 L SIS ol Y2 0 gl amy s« (three-core Jall 433
oS Ll gl el U b Ll . olestdl el single-core
ol 5 i g Lo TSk s Y- 0 el oL Yl
PVC odLS bl o i ool &l 0B )V - 0 sl 2l -
) iy padly o1 = A 5l Dy Slsgll $ Aoty
derating factors ;& SMalas Jlentul oy N AR Jeris
by Ll s ey 13]
S o slagdl 5 Lepipa SMLSI OB (Yoo Jgdnld 2l Y
PVC LSy = o >ee 5yl > o3y trefoil L_5:.\3./« S
V= e S i e il
Py el B iegsss Hlertedl OWSII OB (Y- 0 ) 2l
B VAL S S P L o (RS PR [ E R R
S
i



[image: image74.jpg]M@E@AMQT%@@nQpQu‘,wnMQ
Sy w5 Uin may . mall kg 0 VOV e Y ad b o Jlb e
Las ) Gy o) D dgnll 3 ST il sl gt BIS6Y Lo
Yl pis Al fon) J o) Vs oL A S i
W o OF gl o g ol 0 180 oo (el ES Sgr S
.@}w@;ﬂjafa_ﬁ@!
&wvwsijtﬁgi@fﬂjlw@pww@;
Mea cdgb YT W(W)W|R‘&M1Mlmywduf
ERCEPICRIE 8 ummaﬁzn,a,swm@zm

Byl days jelad Y- 8.0

a)\f:x},),\fb,\ma»»qbb;a;M\L);q';ﬁdia)m;i:;
Sl ke i A Aslgdl ) o B> daial o bl ol
R il Bl el mng i e Slayhe e
: b LS (IEC) iy g5l sl &l Loyl s ol
_¢°z~w‘b;sa)\fa,?)>\5my_ i
S e 1 el Tl Bl L) aeogzall egall g Yo &

el YE oy a0
i e (Y0 Jamadl ol Bl B theited] Bagddl ggtnd ¥ =

QoS el aloae L)y b

CiSal) eadhedl gl 51 Bor > amall Lo Il 65l > Sy Loy
Sl OLS 13U LSl Lis Lg sporsedl 8zl 8)) > A o
3 s o lemell Jas ) s O s B 5l e
BRI s lsgd!

o i ke Sl s o5 A2 e Byl dp gL O
L b balel e (e Lalesl S jes e Jully SN dSle ses

\re



[image: image75.jpg],E)tpv.‘\ A=) Cw)ljsw‘*)ni)w

Bl ol Ay o b AL by 21 G LSS ke A S 8
WS el o) Sl mile e oYl s ] daall

ghisd] Jolas ¥ez.2

e 5Ll 5l 5 a8 SN OT YL 0l 3L SS
s ka B3b5 o Rty Sl 3 B gl B gl Ll s VY0
Of Saadl (o a5l s by Jloss 2l o35 Lo S Jls
gl At Sl BLbT dgr B 5 090 JLAl B sl Sy
harmonic Wil Sl el qu: L s e Q{AJJS S ol
St Llel e cond DL L e g w5 sy currents

C.mww o thermal relay (1 > J> o0 Sl Flds 5 )
- oadl Sl n TAY0 e Lggb Ll ol 13] el 3 50

Sleyiadl Jlast Al 3 LS Llle bbbl g sems IS5l e OB 3] ¥

t"""f’"\ g dals )y Joe (oo pall o 66 Lo 8y rectifiers
Cye Tesonance (yy Cogde Jlax>| o bplies a2l Gl W)
okl oda gdd e A e 5 sl eSS

Sl 5300 gronm Bpeadl SLBT e 5,50 (Sl Joos 0)- ¥

[NWY QL_’ el ‘;Li»j :\_3\_& ‘_ST f)}b ﬂjz.mjb Sl L}:{LGJ‘)}>J

A



[image: image76.jpg]J,waubguumuum)dujuwww
S L 1 e ol g 055 Rl O ol Ll e lins
dbﬁj&wbw#é\ﬂ\&;yfuwwr’ma‘ﬁ
S AW Al oSl A B Uy Ll e dold BV Sl sl
ot lalie Laf plaieil Ko il gl e i U
S Ul S elin Ly b iy Lghuahy i) i) Lk
' sl gl

oo L e Ol BT 5 (s Y ol a8 28 O
5,8l s 8 ST Y] _~*,a\~~~ J‘r»f'&dhﬁuwbw‘
S e g o AT g B o b e s e
uM\M_@;Jwaﬁuan Sl Jay o ()
A o Y1 Tl plabeid Sy A2 e Shah ool
MJ&F@W@L@\}N&;M\M))M]NL;M\
g3 ,m AL e

1, = 2900 \/ BB o BVERL B
n LO

Sl damers Wlghst sde in 1l
JUOUS. [P PS ([P
sk S Al S5kt p3e TKVAR
d)a.u’} ‘)}Jo J_i.& L,SHJ;:»—“—’ a,q.:m;j\ Q\}]ﬁ’u’—d Bladl 1L,
1, ,keld () 55,301 &3Y1 BN

_ 126V
e B e et (D)

VL, Xx KVAR
(WLl Ragly Il (gl il Sl V S

e DS prend JrosS Byl el 850 Yoo Sl b
FPIRUILLTY O Bloeald L3V m:d\ pls! Sy Ly Bl I Sl

e
VYA



[image: image77.jpg]Bromadl o el 35305 Spilm ] imz e A5 O] L dendl iy
Aeadl ells Jo Sl oSy AW ABl L e Casl
ALY o s daose b Slaslia o byseb A 3
Sloglaall oda 03 35 8 oedl Slibay S o ool JSU

colBll O dads e deley Slls o) .r,f \ pi %38

&y 0¥l Sillolgoll g JLes ¥l 1.0

oo 1S LS livlpadl b BS el Shestl il Y

B 0 dodondly LileoaN) gy ity o Rl Tonll sy

Cw.' (Fedral Pacific Electric Co.) i 2 &)l el el (gu| say cOL2) 1da
.(NEC 460) iiw| sl

V&8



