Nooe Voraue Anavsis wiTH VoLTucE SouRcES.

When the only soures are independent curent-soures,
node vollege analysis botls dewn 4o

¥ picking o reference node
¥ writing te KCL eqm:ﬁm at allother nodes

1@ there are N nodes = N-leguatiens 1a N-( unknoung
* Solve the linaar sysiem

The presence of vollage sources

— Someit‘mes ma\(es —H«m&s éas(ér
— Somehmes makes Hhings a [iHfle more Cmp’-(a'/fbl

This depends on how Hhe sovms are connedtel.



VO.TAGE SOURCES (onNNEBOED T THE RerFerance NobE
- Make —H«uhgs easier

- \mmeduafely know +Hhe Vol'bﬁe. at the othernode 4o chich

4he source. (s connected

— We donct need the Ker eguation at Hal nede
— Solve the et of Kel equations 4o He other nedes

ExameLE va Ke Vg |
Ve, % %Q\ %Qe’ é ls
| W{‘e"@mn&node

Uswng Hhe vouoge, Souree, Va= \s

KCh abnode & VaVe o = Ve
Rz, R3
Two eqva-l:whs, +wo unknowns
Seluhen :
Vg = RoRals + Ra\s

Ro+Ra



VorrAGE  SOURCE  (ONNECTED RETWEEN NON- REFERENCE NODES
— Make Hings alitfle more complioed

- erh'ng KChs a{: non- rneference. nodes
u&élob an  undelermined \inean suslem

— Repson: there (s no Ohmis Law forthe boranch withte \/o]fqz
Source

- Therefore we need o add aneqméion Hoat equa'&s
the Vo“age Mfleence. between Hhe nodes

to Ye valve of the soure | e.g.,

\a Vs Va

o—@F)—= Va-\ig= Vs

- (an become combersome
— Can we gheom line Hhe Proazdwe?



SUPERNODE
® Pl the vollge source of ket mside a "sopernede
@ weite He KCL equativn forthe supernode
(©) Use the source o relate voliages of Nodes,

E XAMPLE SuPERNODE

VA Ng VB

EQ\ (\’2 ? ‘;S
L

=

KCl @ supernode ts= V& Ve
R\ Rz

Use. Source. Va-Vg = Vg

Selve :
\J& » Q\ QZ st — QZY§

R\-k QZ




AN ExAMPLE WITH Two Vormace Scurcas .

Srens
. Choese reference nede
L. Ooserve Hat \Vg=-12V
2. Place \OV soure na sopernede
A4, KCL @ surernode

5 = VH-V6 + VC‘\IS +2
1o LO

S. Relde nede vollages in sugernede .
Va-\Vc = 1O

6. géquaﬁ.dns , 3 onknowns

Lolwe. -
Vo= -\ 2V
Ne= 4V
VA-": “‘"\/



Nobe ANALYSIS Witk DePENMNENT  SOURCES

STEP | — Express conholling vollage or comrent
n +erms of node uo“ag?,s

SEP2 ~ Procced as belore

~NW\ -
VD % |

) Lo Sca

| —_
KcL at node A U\d{ls : 6-Va = (o + VA-WB

[o) 20
Short Jo reference node Va=0
KCl- a{: node e ‘ VA"‘V@ & = Lo
20

3equations 2 unknowons

Vb= —IOV



