CHaPTER- 11 26 [03]ts.

CoMpPeNSATOR.
» ennador b a duie whide v uaed ]Cmf M?M
Wﬂwﬁ{&mﬂam Fewéﬂwvw(.e M%am&g@iww
OLTF b2 = e
—p— (6] 3 plih oo} —fam |-
plant Gaio  Lopenceli Plact |
, /"—“*~-———-——--'
_ﬁg@ wlo CerfAAaIM | Or&ld‘jf?‘;@c(s)-&(ﬂ )
_os) = Gls) =N | , |
CLTF = % Gl D) %i{(b) W!WW
clsg 1+ GlO =0 W) = Ol
R(9) 1 O Ut Bads
efe = |roLTE =0* ° |
: ! {oure) : = Gile) Gls)
Cls = $(OLTF)" L ' |
Poobs o CLTF L+ G G(9
Lippod. = |16l .Gl =0
F&,bﬂw\.a/\(ﬂ oéd,@a,ed Q{s - [[C/J‘J .
els = —f[OLTP] '
CLapsipication . pef g Clod s = (0010
The asx MWWD{
1. LLU?T” C@wfwaatw
2. [fLuLdl Cgm/au@,aa@;



(1) [A6 CompensATOR g

» M&waﬁ/r ‘Pkovfcl,u ﬁ&??‘vﬁ am?& or - ve M?/&fmfau
tre vedugs 0’6 ﬁ'\b,wuwd/.

» Baale behaviowr %Laﬁ Wwab« s vame an &@wlom
pi «

0 PBacle Civaud
*
o+ 0 ' e
\ H;_PﬂWT Voll) LAl OV"
| ~ paxed ()eww‘
o F £ Blocked ngvaq
¢ = thot for Lae P
(e T Lewﬁq [UO:CD' _
- - 00 [open (k) _
Xc*—&,)'g f 1'TEJ"A\
i A
plnei e
o ISR pB
S
BT Vi) é gﬂjv{o_
olp follow 9lp 2 i
ot it =0 e 0@: ng. e i
Bull igh fui(9°% =
Xc= _L =i
We 20




R
eSS '

;
W jiz';- W
Vc(_S? ] = ‘/C"! , - )
V‘f(() R {”l/as 1+RCA‘
e o Lo TQQ:‘,L__
|+ R(s- ITJ‘vORC'
w | [1G9) | Remad]
0 0° AR
1 0. |t
/S --4__( "'t‘f"f wZz0
RE all +ve Valw,
{X) 0. !
— qO A -
L

Z/T—(f"“): ~fam LORC

(Mﬁcﬂ v alioad —W)
pele’s covimd — —v¢
man Lendm. :Ggooj

% Sigs 2
RC Lewo pow i%umu ﬂwtwe( as Laﬂwwa;@f nfu -

L) Basie Coneept 6F Lag CompensatoR

T(8) = 3tz
StP

T(J'uo) = SI‘VO-FZ-
JrotP

L) = % - ) ;
1 = ) ()

LT L0° [ -w ol -
o [19) - 4o’ [19) <o

(1) (4

(£) < (%)

d: B
Z'P<Z)

1"

Pe2 o rve head wo -
Pale nearey o Uﬂj,m’:—) Psle

dorivady s



> La% Compens alisr 14 )%Uﬁwuwl a5 _tote Vominarug sis’

G TI{Y = D
- e /

pole omvcmafl;f -

p= ..
i ,_P Z:%'
= % ?
o L \ P<z
Ol L8 L Tle) =812
o ) g e £-3
A . X
‘@"‘ Ts)-=—5k2. e

”GUMYW“’WNW“FWS{)L' .
22 Al Cornpemnaton) ot rinimum _plhase 46
W (NO Sfca!ﬂ U‘-ﬁu"ﬂ’& L Fo%ib’tﬂ-)" :
Ric cant be Ve -
STaNDARD LAG CompENSPTOR NETWORK
P \
s " () T = RC =ofphme,
R
Vi(H) Ni () =P
0 () = (tRo =
L & i
. - - end
e ﬂCﬂﬁ C@mf (baf”f#nu
[P >4) .
) e
Vi (9 Zi+2y.




—
&
T(s) = E'Z—L—a—*.'a I e N ' Y
= ol RGthutt (Rt RJutr
p = RH:E’QL (R>Y
T = Kl mg P
g pt = (RitRC
Sl i i
T(S) = TS“'i __A = | i
pTs +| TPt

# (Pole Dolzfdwa.ﬁ'\fﬁq %)

A g1 ok
40w = Timg Ty’
s . B
| {0’ | +p*F T*



3 j: F;[/DZ'C,?/
jBe = S
pe

oo > o L = o L
o P Ip -
Qmao( = HEWITIE, = oo P
il T |
Fom Gmant = ]L"P: - (W(A ?‘{))
P B AR
/4 ﬂ\
\/\jomq)mmc Sl ]ﬁ“"¢
P Yeproe* |
o
l?—-:l*x“r\l/2

Sin Ct)mafi 3 %F’E
G- .
== — VWV — o | |
Sk l R, > 10 k2 ’F): R’E% A “6+1 2= 3
2 0 2
: :: C ?\HF : g-;\nCqux b __}__:_E-—': ‘ H%/l
maq{_w(/ OLOQM de%J 3 H]/Q‘ 2 —l
WP/ 572 i
P = 11 Hg) = ~|1-53¢



(= [1aT
5
K:l*o
%W?K: 0db
[Tl = fon ' T — ol L
[T e ="
L([J\l,ovm)‘:oh
174! 2
,F‘J WOo Jm J—ﬁ‘zc_%-yilﬁ;’
04’ ’P%%
1 F e
“Md&}N 7 (""{CC)
" | od%/o{ec'
| [
[ 4 e
I
o ' " : B
- > w(ofsed) -
|
|
|

gin [“/;%) = Qenar

ALope ok [k o >0 dbfdec
Alape ot [l = 0 Ar]dee:



(I) LEAD COMPENSATOK.

» |ead wadﬁpvowda +w&uﬁl’ all +ve -

\/Qﬂwwb «quwwp

+ Panic behaviour 05 dead W«fe/ma}w

Pawm %\u@ :
() BASIc Greovr .

| ——

g
3 Vol

e

O

-~

1 Ovdus Highe poo fUE

ot
Cotd . Y= -
-

.L@V\DM IIOQ-

Yc’-(!)- = 00" @femdd“

f=0

Jwer, aREns I =
wLLJL Vo (1)
< - Vo{d’) 'ZO\/OIU'

@facﬂ""f D’rwd’*

o=l

Mr%&
o AQME A4 HE/;;A-
Vols) = R = R s

(pne 92 Pﬂ,‘g& ,ﬁ{f W, =0
Xc :gg 20 Sholcld
; Bt
Vi) % R Vo (1)
© N E N
|lyv! T
¢ ) e
B P’&/
- W
Wa -
L ordu e prus




v HPF b aefourd o4 Lead  Compensaler nfu

Lw)  Basie Coneert

T(s) = S$tT
StP

T(jw) = W (TG = Houl (1) - %am/%)

LW P

o - - -} "1 , |
oo 10 ) > o [75)>© e
R > e [V
G R R :
® > -
@ MKMDM:@M
S
v Sipnoard LEnD CompENsmoR N[w-
R
l”_"‘“’“f'//’*” Zn—@//l = Rwly
5 = ch‘l , > dz,-H/w
: | ) - &
VLS %‘22 <& [+ RCs
o g . ZQ':-EZ

ti Xjp - = TRt
(i oad Co = R
©VRR, Comp Coeff - *-erﬁ el

T(S) = Vofg) = A2 s __;g_?:_ﬁ——f - QZ(H@&’)
Vil ‘) 4t Zy R +Ro -72,-} Q;-H% R, (s
)er;U ,

O = _RefI1+T9

(Q, +R7’)(’ i} %} ) R;+R~

T(s) + T8
[ 1+o<ts>1




£ v

e
oT .
By zow domimaking Syl
CLMY\& WWW)
Lag Compevuador | ead Com;pemoa}vr

\ ]
|+ Ts e T = X(1+T9)

» Tia = |+ B1s (J+o(,£$)

¥ We = = 'Y[.SCC- *» Wo = TC_L 'Y[.SCC-
tj’p o(

» 8i = (lﬂp)
SIﬂCPmax —-————"(ITP) < ai‘%r

on Lﬁmfm(} vt above TF waaf

sz&»/ wf?m V‘a,[,u.acﬁ d‘ﬂ’b

o S
iy :JPLX——L‘ it coun be 1

T E 2 UUH V‘OJM o\ PNOX +v€1ﬂ"~”€

}WOJ ’Tch




—a -b
fip b
polo. olowinactivg—</s

5’\“2‘ T = 4(1+/4)
N 2(1+5/2)
— ¢ S LO( S W 5 :4' ) :

r4 =3

4 Mﬂo:\}zxékfjgv//sec
pele dowinaky ¢t . .
Laﬁw"‘*femmh~ S fino Jﬁ??—
= 2[4 1= LtTs

(77 A

[5:: __L_Z bJ—- = 92
27 2><-%
o = ]" = |=2 = -1l =

ndpmaqt HLP [ +72 3

F@maw = —1443" - W M‘g’eﬁ
=5 %WM , pole dmﬁmﬁﬂgl ofs
T(s) = s+a TG)= | +Cs

Stb- |+ RS




g AR
AVAS ;‘. \c}ﬁc @OIB/CJQC
040 T | :,, \ s Lo(v]sec)
2ol i W T
/149 4 L e
| ettt e N
e
2
Oo' 'l ng Ii } W(?{SE’C) )
-
U\Oo':—_L_.
Tl
ador
Qﬁ% Rode F&g/f ,fwima’ We"‘”
E(s) |
____%4 ; Rl
cwfww”" Okt~ =921
el = K[HE) Gt
(14 KTs) A ZCTCCJ""’]
T e & pdB[sec. -
({19 qp&q"’ /
00
an | 0484t/ 1 14 s
e —
o =\ 1 %2 < O

oal Eﬁ We=L Slo L"W"‘;’f"f = 0dufdec
7 Slope ok ot fuy = Celt Jelec



6/') LAG- Lenp CDMPENSH'{D’R

e oI w—————e e o
—— —X

A WW Impvove bdkTmmMmifdMy

{ eomp ¢l

Giy S1ANDARD Cirewun oLiAarAM

e
[ /
T &l’ r—i}lf’/‘b‘g’

: Ve (1)

f
C'}:

l—-__ )

- s 4

(9= (s + (st o)

($+0) (sth)



>
&
13

fesd oy |
f,: a\\ f/m S«
TPZ -Z2'! (— 2 ’Pl('
7D pooed]
e it
=7 ot
|
0
Qd® | 0d B!dec'-)‘ z" =2 A 7 w('flsef/)'
g .‘ ‘Ods}de’c
—lOdB!df(, i . : 200“3}&,@(, :
Od | dsc '

log - vad uw«}? | Baid 2lop)-

— 4 [

&LgPe ok W%\M Gﬁﬂ‘[m‘gz - 9dBdec

Slope ot Lovo feg, = OdB)de e geats!



b LPF— L
DLTER Benaviour | o

HPF —

& 71
_-Y %Q’ {V‘DLH :\/,'(}) , at
o " '
NS 3 lew pepuanty
wit Opemud' Vol ﬁ'@{ Lj
CQA,Q‘Z— My LAr}ﬂi'(VO:w}‘
Xe= L =0 ( shevt cki)
; g
oA '
¥ % g  F
O Volt o8
v, ) | Vo(1) = Vil 2 |

SC

-

%&ﬁ%&ad Cg‘/"‘f?%

A

) ol
b bebaves 0l Bond 4op filkss




\T@“ﬂ\ Band &top Pitter|

et | pand Qejeck Piller]
2z .
MY/ oty R Band Hliminahon ALk
pr> - Qgrg;wol- Por D" Nokh Filder
Wy Tr VO, > W
qu\,&\ N ' 1
et =0 °

A Mivunum Omow% Bond Lap 1—,‘“@4 =9 .2 9 minimm
Qb«ﬁ gmend usi haclu)aw J&i__ (No sylfen ?
Mordu Gt BLF):

I —

0 — =
190




w Llenp e (omPeNSATOR -

a9
v

J 5
U9 = ([S+z) (422 | T
(s+P) ($1P2)- = K@% >

by dppeptiiitlogs ploky Lead Lag-toup
Uope ok lowest bep = Odpfdec .
Q)L,a?e ot W?M”Mzﬂdﬁ[dcc



Benaviovr 0F FILTER

(fggg B | 810 ,Pwo' < e ok B oA
e R T o A0 | G T ol
XC:_[_-::OD‘ :&[). &F&AM t TIONE Jona -
0
ok A oA
() Ry Zov +Y Vo(?)
Jolh = DVOLE i

xcza_gzofcaf)dhﬂwf—ww — ¥
+
E Vit) P R
N4 = OVell | -
\«Q\ﬁ f
C,\H . op
e Fren | vgr | g
% ’S,‘\W - | - i w(v/[JcQ
S
SR
LRI =
lf | | B"P'rﬂ
_IM T
%ﬁa\ 0o o
g R ; W)
B, We W
l v 3dB
L 248 H‘?M]t,q
M i




CoNeLUSION .

Corspenodte|_Fittz |
tog g 1
Aead Camp-| HPF

DCQL% ) M BSFE —+— Pzzz'z‘P'
éﬂﬂ.d ﬂ(ﬂ.ﬁr BPﬁ————-* Z'lP2p|z,,

pas - v #
@3’ ®. G = Stq = S|
Stb g4 - S
Z@UOd ; . g{g p
@ (elc) = S43 . w0
S49 T
S -

=
Wl |
@- a=-%5, bz

No Camfma}vf Non prowdd maas gjbwvﬂ / o~te 2l

Uwv’)@wa}ﬂ

@' a=3 bz|
Grels) == s¥3
L

, e
”%%;MM;%.




% Phwob above lead ('ﬁwxf & max ab
; JBb = ApEy vad [see -

41T
0Ls) = HAS) 5*' . ;%%@—7 dm)

8]
e
~
+
VaN
ol I




' I-{—'C&ﬁ_ Bq
% Qe = [HT'S }["—_&“&]

H(Q%‘) l’rf}b}
giren lag-lead conp

_ idl
¥ B() — B pdeswn leff ba

| —, slope u OdRdec -
(v all ot at Loved by X

{ ale("
s aleope v 00”2/
Figlhel £y — 4%epe )
fq dueto [66)ac]
e at W |
> dhe Resutlacd éf@fﬁ _égﬁﬂ%
ﬁ ): i
6 ok - G955
| R() | Gl —]G(s)
T
| \ td flo
e | a}wl
@}O@&mﬁW’ - e

Take Lead conp-



el RZLT LA _#nd ey lpad . o Hed CLTE ©
7 % S Fablized” -

CLTE = Gls)
| Vg [+ 6 (9)
bl QURE & Gl o 5k
:,El%’ Umf____Q—L—T—P % |+ Q
» Thte OUTE Caum nawer be gl
l ;
; (v () G
sableded - 1=
i (s+|~> o ol Bovar iy CLTEN ()
= -) ’YVCW"L' W
G@CQ L%EL_-——% Ff:;al 5 (Dolo Wo uﬂz
No MW e poe @/wimafandﬂ gr r\ndludbj
Buoz all o ot M @ﬁ%,];w.
o
o)+ 10(s-1) - Gel9 W i
e ‘. N A s
9 : > 0 (’,QWT’
) Guty= 10 (s+4) 310 el
(g+2) Ef__-*jj
_______———-> : }
et 2

o) Geo= 10 (¢ +2) p i
Cyl0 i 1 :




Jwo | 0

4) Gels) = 2(s42) T MG’W*}){
<t10 —R—s > foad o

#s =& ' C@Wf

Hoo © 4@ o - L@«M’M“f (Keww Do %p)
1wl %lvxe, gmlm‘utj $ othen wetl) weobh

O G'ts) = Gl (8D
10fst2) = _ )
StHO e
CE = |+G(s) =0
(s+D)($-) + 108420" =0

> §P 41010 410470 =

>4 10<" 4 qs 410 =0 k/

1P =90 > EP =197 gfable .

11

@ G\ = Gl Gls)

s B .
+10 ¢

O/f‘E = |4 6\(H=0
Lgﬂf)’)(&l’l) + 2344 =0~
a> +ipst-s~-10+ 2st4 20
.SEA_\OQ'L_‘_Q_G = - s undhable

Ip=10.  EP= "6 S S’

- 5 Uwﬂabfg-
)/ G(s)— s - 2(4t9) o o<(1+ts.
vy 4 (4 +s]4) LRt

[/\0[ :2 (/09,/4/
- e \| \,% \/—



Qma')ﬂ'

® wac[{qﬁ(m] = Wpe [ fig@]
® pm[ ﬁ?f(b)] = 4;



o
:é' T‘;fpe 1, ovda 3
/\ : ___E_O_"Q______ ;IE—\‘ a
o\ s (s+0(st9) riglel.-

=-qp° 20"

— 2}3,()@

AN

50"

f\goo '
e : ¥
N7
,qoc

(6 = =Q0° - w0 ~ o (48]

~180° = _QOO_W\WPC_ —1'0\/\/“(10_1)_9_)
a

+Q90° = ¢
qo” = W‘NFCJ‘W" (_KO;FL‘) |
Y W q (Tﬁa«"@ Crrasy)
| fe - = w0ge g figty
P = [0’ w g
.. 0 O+ [ GU(jvOgc)- 1 6l
Leu[lgo v/ cn(jroge) k g ] 10
R : T W ge
Jego = 15 jogol x a0 e
Z_Cm(juo | : Vg JEoter) (9év8)
= 0 A - j I&ccj‘wﬂc)] XAqR __ =
/ FC ‘lﬁ/l/\ ﬁég‘ B __',SSO_ | 5}(‘@?@,/’0 .

.///“"af\/\-'v{)
& “W‘%a- -
J (G tpg0) = -20d8°




#

e
—)
—x e
e

M= 180° + [G(Joge) =4S
“ L@\Uwgg L LO(Cch i Ffj(b)
&Cjwac) = Q- tam > - ton —‘ - HBYM[/M\
6 oge) = [Geljuoad) ¥ LEG2gd
—15¢" - = [ Gefjuog) + [ C’[oaaLow\ %k W‘J]

T (Geljwge) = -13¢° 11807 .

e




CONTROLLERS |
» (oviaolle v o deda which » waed o - rmpww{ ”HLL

lf\“@x,wy[u/\_f ‘.f M Halr F?Wanw db «Hu_g/ig

i Ceuile!la
Cg) CT(S ! ‘ ‘
Er Moauf,ca' OUTF -

£°% Plo ek dja_gimr() wsi He Cowdrolled
= G- Giels) =G0

@LTPWQ%U
| +G(s) =0

(e paoci pred
Ciassieieation OF ConTholieR
) i . .

©  On-opf Conholler

®  Propofional Cmthdlea)

® pWFO/HWgJ davabine Cowboller [ PD)
[ijufmJ Condroller

(® Dedvadue Cowtrlle

(&) Propatioual ludepral Coubeller (63)

@  PID (ontmller




(1) On-0rF CoNTROLER

” % @wo,ﬁ condo|ler b )@fwd 2 Nem -linear Coulisltlr -

B R L i il : o
(T) Do oporTIONAL (ONTROUER 93)03\9.
‘(g = KG9
e LA
C’, e
m%} B ' R(5) | " _fé,(_s,'
G ="’ :
Fig(o) w]o Covdiotle fgle) With conlieller -
|G gw)
K
w i
Cawff T%e‘O’ @W 1
/ tamc T
L) & 4 ()
fal |
1 %M
CLTF = C(,O = (s =
D) % 24sT 2:7 S
A

[ &0 o7 0l
1\' ‘f Tn’ﬂi W

L_,__——________—-—-_________.__—
Ty



gin =
+ Kp

£»0

T
J 14

G2 Confrollu vl wed

Toctk = T

k>1-0
1 cls)

[+sT
mﬂwwai Cowt -
.afhowd cadolle
[ k>) -

CLTF = _@3 = GTi[S) - [G‘[Q: K j\

o)

R(9 1+G'(9) La ks
S OATE = K TJM
% S0 .
(5 |

= B -

» f]b =
T _ "C - -
CLTF’ CLT( I’f’K “

Han, Bere = 1L
“C.
+ Ture [UJZD Loubolles) =
"‘ZTCLTP [wakk Lonbsllor) < Tevre [WYU Congrobler]




: PMMMWMWMW%TW

Conutand - it -
 Pporbional Coudiollsn et Hee vedua q

& ek Tle el = ul+ > m?mf-’r‘mmaﬂ (ent>ollo
o - T dwﬁﬁ%
kp' = %gng G'(9 :vi:mO 1551’ ﬁ .

3 K{)‘TK'

B L Lo BOLEE T

4k I
P Pecdback decwant WV"&"“’&W% LQW/F:US; F
TIBLIE] = L l Jd&&. wﬁbe Less) .
1{aTe] = ey & aloo
’L[CLTF] k=10~ —F’f
(o)

: T \)ORDER?_
1T TR R

¢

Lig grd onde sH e wloy cnbelr

() 1+ Gy

CUTE " = A4liuel e ey
Pt 27 Wns + 0N



(W en =1

K.

Kv- Lim SGLS)-

$90

[s(\/:_l/O\n

Zi_

ceen = 2T Chinde Sued] -
21 [fuals tviod

(B) wd=1onT|-3%=

= |

(£ T=_1
. X W

(d) 4zeet =4T - 4
7100

(§) 29 ordey, Unde Dangped sfs-

Lk ~o(ijw&-
2 *3v9mijlﬂn [~ &%

Neow Coubellu b velred

)= bl

e - %
(& dp A
W = -9
modl -
(8)%‘4”— e G [i’do(-br]
10 '
(™ Mpo = Sk
MPO X 8
() ctwo=17"
Qo |
%.
Mpo L
%-\

—

(/Oﬂz___- X A.Cﬁ)'

3 (% 2t 21 Ordlen o witl Cndrollon

p

Aovald Coudntlo dec: the &Qﬂwﬂj
w%&m@%ngw

RLs)-
Lep’ = . L
D e =
Kv'= Juo $GIS)- L@ysf[wfm K] = e [Wole]
340
KVI: £ K
27. 9
*

sl = 2% DD

i Shate
Lolew = @8 domaiin



Cloud Leop T-F (nod)

alois o < CLTE = KON > :
m j I*G\(‘S> a2y 23{/0(}5‘} kK von

L
AL D) (/Olf)
g + z?l‘u()n's b = 874 23WpsE K

i tHazst 2 )
On Comparing i ey
2 w.nzc mel a olro Z%[’OM‘/’ 71

2Wondic = W

e

A \3]bﬂn‘ = g %Wniﬂl

{
M wad' = wn' |z ® |3 <3

pod o1 ®

@L ® lmpo'wMPOl
‘= 0(‘;0(] . |
o ® 4o x

wd'

© [t [
R

o FE]




tp' < tp

W' >0d
G >6

7' <3
MPO" >mMPO
 F IR - 3

Couganisom o 9 dhepReporans o tra 204 orcl- 4fe.
LuH’ﬁg v MYG/UM«




# Owe disad withe wa*f(Aa’WJ lovpolley , iF
nowase Moxivmum (pQ,GLK Ovevdliool (wl}u‘d}\ 5 ot denab

X0 -

ul -y ———N Eapen——"
(TD) DERVATIVE CONTROLLEER i
Gdﬂ O< d% & SERE A
Gc(g o 8 _
G]d&): kDS‘ : q)@,ﬂi Z,Q/uodl‘ u , |
~ Kp= Dedvadive (ovtrolle %w G )
Gljw) = Juo Ko MD .
lCrchw)] = WKp —

0
» 9In Dedwvah ve Conhsllnn st added vt Zeto at @ng:w‘

c&5-"

kv =dum ¢ Gls) = wn
S0 27

j%: s [ﬁrd}ew;]_)



— O Uos | Wn®_ .

v(# =t-uvl" 7 3(@+23wﬂ)

Gils)= ko
3(s+2310n) -

_ggr% lovhllen

» Type 1 ovd 2 ofs woas conveded o Fype 0 ader £ 5f-

0 O = L
Kv'
Ky' = dim SG'() =
530

]F@%' =K TD?&CL&V&LL"&?}]

B
%
2 (1) l @y

%E} a)  Without Coudtollen TWQQ , 0dun B

Stability 9, CLTF.

|+ @&{9'=9"
$*+s*y 0 +10=20"

[Umw@u cLre].



e Lo , ¢
G- loke_

2 el -
b - with Cowbroller.

S\*Mu—bj o CULE - 2l edvative > good 2
1+ G'() =0 Stability  not for o0
8% +5 +10Kp=0 ;
g% 4 et - ]nww yfjmbegirab&.
S A (¢ 10 Kp >0
s e K20 - 5 b .
i ¢ T\lmmmﬂa Kp >0. M’Ffﬁw
= =N . = A = S
@ InTEGRAL CoNTROUER
—— e = J‘U\J
* G’ch) X f S
Ge(9) °<~Jg—
Gufs) =KL p-z 4 | MW'?
(Added ovepls atoriyi-)

w :

lacjo) lwbegral coundreller
e . K%%ﬂ@muw

\mcqwﬂ - ks

o

— =< added vt P@& ol UM%«N
e o Juteqrel conbello decuasts
HW Jﬁ aale Baret




- g

( begadym@c) '

MGERY

R(S)

touboller decueanss e shability el ofc

| g
c(s) (B2 gD
Ky = Ldm -G () = Wn
S0 27

fgla) wlo Couheller:

B :% [finite &

N _
Y(ﬂ:*}uk’r) = ' .SLS+2’3VO“) Mr: —%—1
- Vv
B
G'(s) = Wi WOn t= Ay G'(s) =0
L 9" e o i

fglB) Typea , Ovelerd.
U7
Wi th ‘~

Ed
g 10 C(-S) . f 2
RS s(s+) 5%% p ot
[+ G(s)=0
_ | | g2 0% 4ol
wlo Loubslle gt 1 e
& 1 %
W | 1o G\(H=_LoKe
- st %2 (84D
Shailly_4 UTF
G ($) =0

fﬂt_b”) with covhellen

}WL s voow conveliel
o Unstab «9{)3 '

¢ 4224 03410k =0.

valtl)o& o (dikapbvm«&lﬂt\\ ’

-4



@ ERDPGDRTIONF}-L DERNf\TIVE_Q@NTQoLLEK‘

‘«@ c(s)

‘ﬁ%—- Gl |

J‘;fpta) Gl = kp+ Kos
owal  Dedvalun Covholler

_ W
AJVO
W PD (ewheller . L%{Ziﬁw
. v(H = tuld) LTS LN o
Pl 61(5) = UO(\Z (%)
slsugvon)
il bq p-2 o GU)
iKv
Ky = _1ON
<)
i i
non °
# PD Conhollen dww@
” LS) (KP+ kps) Q)ﬁ 'fﬂdﬂ‘/ 967
,s(s+:zgwm) Sairaid JUJQE»
(P tul® propotiounal Coudrller
» Q/VS\ — ‘_‘_
Kv' G%l o @/% [U\J}D Poj-l
Ky' = dim SCTr(S) = IEE WOn [Lf;
£ 0 2'7 Q/AI e
1
g s 25

k}QVOn.-



s -
j{nw%wmm ve added Lot Hond 0. Haat

mMeant oPD Wﬂw, Inetanes The ﬂ—abrbi‘ﬁ of-

# zmwuu m OLTF - | Puk sa—muﬂzj a&cnp

nueaaes:

Tive Domain Anarysis 0f P-D CoNTROUER
Y

Q(S) wnL C(S) 3

S(S+2Z1Wn
o> Kp (st2% ET
=1.0
52 4.0

figz po Couhellun -

G = (14 kos)wn”

(57—‘}’22’(/0;'15
:]l Q‘—’—-’f—_ﬁiﬁw kDL'Om_S
LT[: = G $) o & l/\oﬂ )
C 1el) §* + (230n+ Kovon’ s+ won"
SQJr 2“7"[@{5 + I/On‘l = $%4 (Q'ilen"'rKol/Om)s +10n"
On wm{f)mm e ZMC;
- oLt = F
w,n = L‘OW\

J
2711’0‘”\ = 2300t Koo

-+

y(, 71+kol/0w W@W”ﬁw
’ Ej—] _[(‘9’<9 VPO MPO | Advasckp

# o owd =173 = Wg Wn .:> wod x%‘




Dic @J\W\fﬂf%_&_ .

\
w .
f‘k(} L[j O(T >O(
1 4@ w @ ¢e
9 \\ /k{_:-_“_':" ‘*--.4 2 8 D, VV]_PO
S o B d!w’ " (uw) MPO <L
SR g B 0
P \\ dpod- ! Q‘\D 7{\ >2|
£ b} \ \p“"
LI e - Y W yg' L 104
b f BTN 1
{ 1"_’ T-o( ‘ | ? T
ol I
\ : : /
i = V4
//%k“%--—ﬂ“ 7
N J A
Wi PD r:_;ujwﬁ -
W[o pD

4] 1 #, P"’D ’,{.W
T a = Lon > b Kpswds
R(9) SoF 23%0“‘5 + w,,;z grE 9 5'»0.n's- = dw"
Eu Al = uld) .
- 2wl t . -3wn't :
gy =y e gt dnifunirel el e = b ol
s E il

ship Respowen hisidasdClpinat:



COIQQL_:C'L *x 0 Couhelle hau

T < |
mathemati TR agtwud;a?u
ta’ <fg wm%fuf Mﬁ Mpp<MPO -
*«P‘UC‘PJ P9 Lonprolles Rita  duen’ < et
e - l< \ .
(- 09e) P et g
A@Wﬁ 4/{({7,{?% et
* PDWWEM?M"Q’ Mlpmﬂmﬁumﬁmdj‘w
Pokamelze exul Aaﬁfmagwﬁfgﬂb"ﬂmmﬁ
| W"‘MQ’

48

ji?r Cowf@g% owae %ﬂ wifhﬁ? wlw PD
| Coutieller (l“& Ovda)

=) " PD e ot me& Henw PO Lon- Guand™
make eusr 0



@ ProporTionAL INTEGRAL C_Sr\imousg

—lG

N

s

&) e(s)

iR{{n METERS |

1) Pmmm Bamd
Prb)f

KP
9) Resut tume =Kp
i

L

l/\ll'mom Pr CoNTROULER
r (1) =

5(s +23 wn)
« v = u
=0 -
2 4 [(\r
Kv = Wn_
23

ki

Sy P2 Coudrolns - KptlE s Jpt

O WFAQ
frd Mﬁ«wv
R e
KT
-

M&M

%) (leHu) 5(g+zgwn)

» AR 0 =32
A frU')=v{7UU5
|
ICv!

Ky' = Lo ¢ Gy =
¢ 0

at



With PT couboller - gMM[mP)

s%—mwr o LTk
|+6G'() =0
3 + 23W0ns* + kpWn's + KIwn' =0
Rt Table Pov Qb ik
5% 1 KPVOIAF

0 27kpwn3~ kfwn >0

5*  23Wn KT vn™
Ky € 2'7) KFVOWI

g ZithwnngIvOml 0

23Wn @ K1 Wn*> >0 -
8°  KTWn™" ,KI >O]
S Qou/l,ge o KRY
U V
ivrPIngHoUw. ) LO(kr<2$kF"OW
=41-0 .
Kr 2 ke Jor Stabili
Kl_ 5510 2) M"}TQWQJ .S'f'aJ)«BL

E3

N - =N

Vg = =" s

@ PTD (ONTROLLER

* (0¢ laadt add 2LHzews
whudh 1M ewant The

G (5) = KP+—-§£ + KpS- &J‘ub{% |
J” l l) 7 e adm add e QDJ(,L
i j gl at ofm‘gd» Wlidh s
y/ @ﬂ tﬂ@\x’nﬁ«?e q s bd L,
\..‘. \) ‘
90\5( S‘r"b‘%' Jseredr Nona o{oo.u?

C\C[g) = s kps + k I

S ;



Two LHzewo: WO
M shabildy I
T B
[ \@Mfm%
ek ovigia.
Type 4 by 1-
g0} Adymplotic Bods magnibude ﬁ;ﬂwg :
v ”Jﬁ@t for PID Covbrlled 5 o
il 7 o dvagma;\ﬂb%f'{h
o

" 0dD)]

\
~20d pldee
20dpdoc
|

|
/

> w(rfse)

[
|
A\ l
0 U T2

o A*C{O‘,\l'h‘m ob Y
- Bub addition q pols P UTF o



Qﬁ% %‘WA 0D

)
! % <] L@T ¥

en Gls)= ! Tlaky. 23 vtaett w2 10
R (s¥)(s+) suaq- to b wobmmqgf Zfec

%
;

e 5()

ra S g
» Stable - Wﬂf -5
: iy [IQ{)‘_LQ%PWWW(%MC
* Rc LPE o ‘ -
/\JLO‘

@ 5(0‘03 +\> - % PI conbvllex -
’ » O’Y\Q%Pﬂawd " Ne oy

= 5(0~03S+5> PMMW&M 003

ERox 37 /Wﬁwp,}f_:_@:;f
ey e

S

PRy =2gy = el @:5

© ofs+4) ‘
) = hand
il . s 200

Po cowbeller » Kp=8 , Kp=2

d 4 [s;ﬁ) i

4 %8 (l+5/8) =
; ey Oﬁﬂﬁ Cevwf&vwail/




rr 0 e ot be lovn tHaown 2sec+ wluch & 1Notead
bL(f L,wivl% PD Conbmllr A 1+ decwoans e v\aMobJ
B i means quest™ F&ww‘ﬂ w0 comp et > 2ucc
G =_ 1
(st1) (st2) > cb)
f19(a)
wlp evafrr
C=-t, -2 — @mwed oLT k-
* [-{*Cr(&):'o
e® a2 ¥ =0
¢t 354> =0
S 2R = 5
. 3 = 43- 08¢ (Vududanped € CLTF
o e )
e = 40 = 4 = 4 = 4 = 8 --92.694ec
g  w o oda =

e Hr ques b temeek W0 CHu et voon 2-6F3ee
M,(UAT@% be soduwd o Lo Huaun 2gec baff'buzuogoﬁ’
WW&M'

From optim ¢ - lwbodudh™ 6] PP Covdnller

% Lot }— 90 b o
2 L&CQ S+1) [s12)

G5 = 28%8
$%4 2 ¥2-

|+ Gl9 =0

SR * it
s2+ gs+10 =0-

A Z}b()m =g
QIWW = Q8§ = gZ?"

e



et = 41= 4 = & - =
S _57:2_ = B/S ~1-bsec:
v PD Cevdwollen deer Hie valie .r(’) B . alatdh

) 2fare) — will seadt v 37 ordansfs - woluich

%ﬁiﬁ} XCFL-S%I)(&J(Q)' = 2)’”6' oredex &f&-

B gaume with 8pHow (b)

e i
&

© WAE( e@»PHom was  roulled Q—NJDMMWW«

%' C\(s):z_i_;%__ﬁ &Wbmw Ge(9) For o
Lund Sl-eF ﬂ?imxhwobm

MMW’

a) G)= St
S oW — Zew cﬂﬂmmﬁg &’js
M\J’\W lead C,Efvwf)
b oY
|
b) GOcl) = 842
) Se - PObZ dovmmou%\]’ rfg

5%

.—9——-—'-5—————*—-*)(




— BP]GMQXWT : R

gt

=R

leonbellen -

i KP:i ] K,D'l«g ‘ KI:QI

- mrehat @’n‘gf:w

= By cowhslln Vs M’
exer ? muaxl/ ctable -

ﬁT >q
» J{Dfo Contriellu .
- M » I|P
Cun = fL KF: lQJ.:Vn 6'[‘0
|+ kp- ik
=l l
= Gd,s) i RS [q) ¢-0 2+t
5
A - l - ___4__; = __2,_—_ f@‘(‘)qq"
i +0< < o
Srney Calwwv\
= el
@ - Gdb) 1L
: N it TR
G 9 () Ot @M_) S2t2}k9
K\? =. b ls=dl
2% 4
SN = M W}nwnzr)p :
[+ 025 7 ,

0



b) G‘c(,g o Sg—"—{%—'
Gl = Gels) GO)
KlD - U G\ = 251 =10 (m@zg&j
<90 # —%ﬂ?ﬂ
\. gy B odw® K 0-C (067
EX [ Bt (s
® Gls) = (e st n)
(5+2) (s43)
g = GQLQ'G[[S)
- b Gl = Ax 1l =4
s 0 A 7x 2+ 3

—

O = -

o ) camaies B G /,\1\8”’-‘

[+Y2,
@ Gets) = 1+t
&) = Gels) &)
o= Liro GI0) = @
490
e = | = 0_.<06-64 \LJ’ ot Qedu@_o{ |
| 108
ATl o v = " =
pas- N
5. Q=_41 e fs cannel be tabili2ee]
@/ Lgs(\')g- X{WHM ne )
/(%j () G(s) j’ﬁ*
UL _wfo Lomp i
s Lo T
e 37’0\%7’ L : 5 0
2 3v0n = 2 Y pzouf
—




@ G'9= (<)~ C ()
= 1
ey (112

[+ G(H = ©-
gen Ay SEE U F SEST R e 7

Slef)®
(42 o (s> 42stg) TSHI=
85+ 2¢> 4 25 +3 =0

P > EP
A \/g.}aw

® G0z 6ty el
2 b
LS5 : (%t‘;ﬁ) ‘

1+ 6'(H=0 |
Ja By & NeETgione =

< (&) e+ uttdst I

IP‘7EP%MH»

g 7

@ G_\ S) = GLQ C.(S)
2 5s19) .
L&H) ( )

| +Gl(s) =0

g (ot Bd =0

224+ +4’5’1'q
Al R UMH)J’L
B (9

AIDEROREY
@ ( I'Q : ‘ 524 237+ 5 +| =0 -

ISR Ip>Er
(D=0 shoble ™



(o .- = *
@%‘W’-‘ Covdin 3, | g G
Q-Qb(‘ Distemce > 1 i sl
pdawt

GITV\ < 1. . . meyig "
* Wpe: — ~180 June

\ M |
S . . 1T

(B - wope ocurs eanlin fhow 10ge T Wpe g
¢ — twobeble



PP COC 00 D000 OUUOTO OO0 TGO ES



)L LU U VWU UUUU WU UVUOODOOUUYLLDLERL LD LULLWUUUYDUYDUUYULDUUUUY U





