Chapter 8a

Topics:

Alternative Energy Review
AC Health Effects
Measurement Review

o Single Phase

o Two Phase

o Three Line Two Phase

o Three Phase

" Wye

Three Phase Power



4 W4

| ‘
\ m i |
WIND...it's all in how you harness it

V1. Boone Vackens



Up There
Total height:

Suzlon's
2.1 megawa 1,063 ft.
turbines b
Total: 404ft. /7

Tower: " St Louis
262 ft. rch:
0 ft.

ource: the company



You're Blockmg My View

From a Greenpeace ad
lampooning Sen. Edward
Kennedy's fight against an

- offshore wind farm near

his summer home.



Some Love for Nuclear Power
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VIRTUOUS LONER

For every 1 person who bikes to work

- 9 people walk
- 9 people take public transnt
- - 21 people car pool .
. - 154} pe-ple drlve alc 09 -




Figure 3 - Exposure of humans o R
energy from radio sites.
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Type of mobile radio

Frequency (MHz)

Average radiated power

Cellular/PCS

824-849 MHz
1850-1990 MHz

A few hundred milliwatts

Two-way, hand-held
(walkie-talkie)

30, 50, 150, 450 and
800 MHz bands

Between 2 and 5 watts

Cordless telephone

49, 915, 2450 MHz

Tens of milliwatts

Table 1 - Typical portable/mobile radio equipment.
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' REVOLUTIONS PER SECOND (RPS.)
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REFERENCE VAN, VBN

_UVan 0° Ot
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Van = 120V*SIN( W°t+0°)
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Power co. service transformer.



TRANSFORMER PHASE VOLTAGE.

| @)= 120V + 0v3 = 120v<ge

Vo= -120V + 0VI = 120v<180°

Vib = Vbn + <180°

Vnb = 120V <(180°+ 180°) =120V <Qo

Vab = Van +-- Vb
Vab = 240V + 0V] = 240V <Q°

Assumption: All phase Currents flow into
the transformer and the neutral current
flows out of the transformer,




Wet=90°@t/240
K Wet=180°@t/120
o Wet=360°@t/60

Van
wet =0°@ot—"

Wet=270°@t/80

Wwet=180°@t/120 P Wet=270°@t/80
wet=0°@0t

Vbn

wet=360°@t/60

TIME Wit=90°@t/240



Only phase tg ground.voltages should be measured with an 0SCIlOSCope. Never auelipt
p———— )

to measure Ehase to Ehase vnltage with an usciilusm@.

Proper high voltage probes must be used to measure all phase wires.

All ents with an oscilloscope arg dangerous and ng be lethal or short circuit
the test equipment and should only be Erefnrmed by a meessinnal electrical engineer or

a master electrician with the proper probes. Voltages above 300V should not be

aH

measured with an oscilloscope.

Real world application /\ l
' 4 1/60t
Service 240/120V, 1PH, 3W, GN ﬁ/t\ \j/ Tracea \, Syncona
Grounded Neutral n ot [ )
Traceb V
2 | PN )
‘g\{m Vab TIME
N < = Dual trace
n .
l = N e oscilloscope
= SV _—1T"2Traceb
i 1 Vin D _—C Common
b = Ground

Service transformer.
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EXAMPLES OF 240/120V, 1PH., 3W.,GN. t

240/120V, 1PH., 3W.,

RAB

XLAB]

TRANSFORMER Taa
Vab E
Ha Van § MESH an ZAN f IAN
Lu:.}: 2 o = .
X = INn ;
| —_—
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ZBN
4b Vba MESH@ = 4 1Bn
s |z S
-2 IbB
NOTE 1: WE CHOSE V ap B

SO IGNORE vBa
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TRANSFORMER PHASE VOLTAGE
(Vay = 103.923 - 603 = 120<-30°

L

(Von)= - 103.923 - 60 J = 120<210°
Ven = 0 + 120) = 120<90°

1@ Van + Vas
@ 208 + 0] =208<0°

Vbc = Vbn + Ve

Vbe = -104 - 180.133 J = 208<- 60°
Veca = Ven + Vhia

Vea = - 104 + 180.133] = 208< 120°

ASSUMPTION: ALL PHASE CURRENTS
FLOW INTO THE TRANSFORMER AND
NEUTRAL CURRENT FLOWS OUT OF THE
TRANSFORMER




SCHEMATIC FOR 208/120V., 1PH.,3W.,GN., PHASE AB

APARTMEN
Service Standards are available from

B8 b n

3 Black wires in conduit—-

FOWER CO. METER CAN

T SERVICE

the local power company and list all
requirements for metering and service installation.

F—— White tape on end of wire

May be installed in apartment
multi-meter cubical. See
Service Standard

120V,, 204,
= ") 2P.3W.,GND., REC.

PLLIG

{3
w

208V., 504a., REC.,
3P, AW, GND,

2

G PLUG

2P
MCB =3
120v., 154, ,2F,
3IW.GND. REC. 2 A B 2
zuav,(El Ay ST TN
PLUG (o A E e
G ?_" ——rm A —
W w 9 & __.u’n_iﬂ
r20v gy T e ] 5
208V., 30A.,3P. %g-— —_ﬁi
4W.,GND., REC, I LA y 16
.y Y f— seas e |
PLUG i ““%E
a0y v1° M 53 & -_-:28
: =" — —2
N
Alr Condition
Compressor G —-—/
Disconnect Switch L_

MNeutral Bus.
Mote: Ses Mational Electric Code for all wire and breaker sizes
as well as all ground fault breaker and receplacle requirements |

Mote! Sea power Campany
"Service Standards” for variaus —
service configurations, and

cannections which changa with

lead current requlrements,

Bonding Jumper
Bonded Ground Bus

am—Ground Rod

NOTE: The loads for the
apartment project shall have
1/3 on phase ab, 1/3 on phase

bc and 1/3 on ca.

This drawing is far phase ab,



SCHEMATIC FOR 208Y/120V., 3PH.,4W.GN.

Service Standards are available from the local power company and
list all requirements for metering and service installation.

a bc n
' Black phase wire with
3 Black phase wires et | white tape on end.
hower Power company current
company
transformer can or bussed
meter can '
weatherhead required for services
=200 amps. See Service
Standards
X
<
~ ¢ 3r |MCB 120V., 20A.,
I 2 2P.,3W.,GND., REC.
120V,, 15A,,2P,
IW.,GND., REC. PLé_IG
208v<3 — N ” w
PLUG 5 : :
G - 208V, 50A., REC,,
Cyw w 120v 77 3P.,4W.,GND,
R
208V., 30A.,3P. P PLUG
4W.,GND., REC. G
(=)
¥ x x(0 ﬂi] i
- 23 A W
White Tape
“_‘-‘-‘——
1- —On End
~w—_ | Bonding Jumper

Mote: See National Electric Code
for all wire and breaker sizes a5 Bonded Ground
well as all ground fault clrcuit Biig
breaker and receptacie
requiremants.

Mote: Sea power companty
“"Service Standards" for varioL
service conflgurations, and
connectlons which change witl
[wad current requirements,



CHAPTER 8 Three-Phage Circuits

The chapter begins
introduction to 3-

th ser-friendly

hase [circuits and a simple
. The treatment of

method of solving th

@Ws is then explored together with
ctor correction. The

3

the notion of power o) -
important topic O Ehase sequence is also
discussed, to prepare the student for an under-
standing of the direction of rotation of motors
and the synchronization of ac generators. As
anot!ner aspect of phase sequence and phasor
relationships, S_@Etiq;l_ 3.2_1____5h0ws how a single-
de to appear as a perfectly

phase load can be
balanced load on three-phase line.
S k’rP
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Impedances connected in wye.

« The current in each element is equal to the line
current /.

« The voltage across each element 1s equal to the
line voltage E divided by 3.

« The voltages across the elements are 120° out of
phase.

« The currents in the elements are 120° out of

phase.
Vd’ w-r")( LVL"" o

3 A




Vob = 204

173 V 100V 173V
/ 100 V 1 \6{—
| | :
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c 100 V b
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grounded
neutral

Service Transform
3PH AW, GN

0t /60 /30
|1
l |

BZaEN
T C Ven——
race eivin
Trace B Vpp _._‘PQPQ__
Trace A Van_ If\ I(\ Il /
Sync. A

\i

er 208Y/120v, Triple Trace

Oscilloscope

See Oscilloscope
Safety
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TRANSFORMER PHASE VOLTAGE

Van = 240 - 138.564] =(277.128-30°
Vin = - 240 - 138.564 ] X 277.128<210°
Ven =0+ 277.128] = 90°

Vap = an 4+ Vs |
Vab 0] = 480< 0 ©

Ve = Vibn + Ve |
Ve = -240 - 415,692 J = 480<240°

Vea Vien + Vna
Vieca - 240 + 415.692] = 480< 120°
ASSUMPTION: ALL PHASE CURRENTS
FLOW INTO THE TRANSFORMER AND
NEUTRAL CURRENT FLOWS OUT OF THE
TRANSFORMER
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