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Appendix 01: Single line diagram of Thulhiriya substation
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Appendix 2 : Technical Specification of 132 kV Areva Circuit Breaker

2

21

Technical Description

Technical Data: Circuit Breaker
Type (see nameplate)

Rated voltage
Rated normal current
Rated frequency

Rated power-frequency withstand voltage
50 Hz, 1 min

- Toground

- Across open switching device

Rated lightning impulse withstand voltage
— To ground

— Across open switching device

Rated switching impulse withstand voltage
(Un > 245 kV)

— To ground
— Across open switching device
Rated short-circuit breaking current

— R.m.s. value of the a.c. component of

- ntage Of d ¢ compoient
enmg e
-gfearfactor

Rated transient recc

tage

— Peak value

— Rate of rise

Short-line fault

— Surge impedance

— Peak factor

Rated short-circuit making current
Rated out-of-phase breaking current

Rated duration of short circuit
Rated operating sequence

Rated line-charging breaking current
Rated cable-charging breaking current

SFg weight per breaker

kV

Hz

kV

kV

kV

kV

kV

kV

kA

k

015

kW
kVips

]

kg

GL311-
F1/4031/VR

123
3150
50/60

230
230

550
550

Mot applicable
Mot applicable

GL312-
F1/4031/VR

145
3150
50/60

275
275

650
650

Not applicable
Not applicable

40 40

36

5 35

5 15

211 249

20 20

450 450

16 16

104 104

10 10

3 3
0-0.35-CO-3min-C0O

or CO-16s5-CO

35 50

140 160

12 12



2.2

Technical Data: Spring Operating Mechanism

Type (see nameplate)

Motor for charging the closing spring:
Rated voltage (preferred values)

— Direct voltage

— Alternating voltage

Allowable rated voltage deviation
Power consumption

Closing spring charging time

Shunt releases, closing and opening:

Rated supply voltage
(preferred values only with direct voltage)

Allowable rated supply voltage deviation
—  Shunt closing release

—  Shunt opening release

Power consumption of releases

— 5Shunt closing release

—  Shunt opening release

Minimum pulse duration

Auxiliary circuits:

Rated continuous load current

AL contact tripping capability

1230 WV altgEreiiisiotade

gonstant of L/R = 20 ms

nsation Heating:
(alternating vaoltage)
Power consumption

") Specify when ordering.

**)} The exact value is shown on the motor nameplate.

DV girgckyoliags i @ihinductive cirodit with-a

FK 3-.

60/110/125/220/250 *)
120/230 *)

85to 110 % Un

<750 **)

<15

60/110/125/220/250 *)

8510 110 % Un
70 to 110 % Un

340
340
10

10

10

2

120 or 230 %)
80
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Appendix 3 : Technical Specification of Alsthom power transformer

Fhb.Mr
ALSTOM 2. Technical Data 316272
ELEKTRIK END.AS, Sheer 173
2.01 Rated power :
231 31,5 (ONAN { ONAF)
2.0z Power definifion :
Design and power definition in line with IEC 76
2.03 Voltage and currents :
HV LY
Pos . Currents Currants
Voltages (A} Valtage &)
(v} v}
ORAM  ONAF OHAN  GMAF
1 145 200 81,5 1253
a 127 G600 41 | 1425 | 33000 | 4024 | 551.1
u { L
205 nce Yo at 7
Pos. | Base (kva) Windings | '"“""h';;: volage
|
7 31 500 HV LV | 10,3
2.06 No - load losses -
15 200 W (1,00 = Unj
2.07 Load losses at 75°C ;
Pos. Base (kVA] | Windings Load losses
7 31 500 HV LY 128 000
B L R T e e T e e T =t
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Fla.Nre
ALSTEOM 2. Technical Data 116272
ELEKTHIK END.AS. Sheet 243
2.08 laval :
Rated short Rated lightning
. duration power Impulae
o m;;':;hm frequency Withstand
Windings Um withstand voltage voltage
. AC L
effecti T .
: :::}“ el [effective valus) ipeak value)
{kV) (k¥)
| hv _.1-15_ ) 230 550
HY-N - 95 250
Ly a5 Ta 170
2.09 Frequency ;
S0 Hz.

MR
BEOIR LA v Stz s@UaEi1830GR
Aeimest angs + 105 e 15%:
fer of steps ¥Ry
i thrgygirvedrni 0] by
.11 Motor deive unit:
ED 100 5
212 Cooling methed ;
DMAM | ONAF
2,13 Temperature rise limits ;
Max ambiant temparaturs 40 *C
Top il o G0 K.
¥iinding o 65 K.
214 Setting of monitoring devices:
Far off temperaiure CT 031
1.Gr Fan Stop P60 °C
2.Gr Fan Stap | i
4 il e e dewamrmt 4w g e L) |- ghuies b W s o e B PRS  BB Sy B ® [T T [ s 4 b
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ALSTOM

ELEXTRIK ENDLA.5

2. Techmical Data

Fh.Mr

316272
Sheer 33

Alamm
Tripping

Winding femperafure CT 033

1.Gr Fan Stard
2.Gr Fan Stan
Alzrm

Tripping
Winding temperafyre CT 034

1.G3r Fan Start
261 Fan Start
Alarm

Tripping

2.15 Current transformer :

216 Waights (kg):

Tatal weight.

Transport weightiwitfwout oil)
Total waight of oll

Weight of active part

i
CBE0 TG
= B
S04 0

o R

o
1 e

i [ER TN
i3
STa0l 2 A

50 500 kg.
S 000 ky.
14 600 kg
231 500 kg
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132 kV Conductor data sheet

Appendix 4
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Appendix 5 : Manual of Joslyn Circuit Breaker

pakg i FlHohsge Conpaorein s
OSI YN SN Bt 11810 S
Clrasland, {6 48108
Telgphagn 3185 371.E620
Fau {3184 3 1-3010

Model VBM Fault Intérfﬂpter

Instructions

I =0310
Rivismd Septembes. 1985

Supersaded May, 1997

ONE POLE
T4 5 B0A YERM

LM
3450 004 VEM

THAEE PHASE

T S g B
Ty i L—ul A By
Ejuwa; Sk
o Bt

*ﬁlﬂll

j
5
=@

w :[E]
THEREE PHARE
Vel BA, VEM

0R
15k D04, VEM

1. 'WACULN KMOHULE
e BODULE Pl AESEMELY
e na sl o R AR
i, POSIT SONGATOR
“ORTRDL AAsLE DONNECTOR
i ATATHEN DAG SOVER
SAE D H A SN HOLEING
B MECHANIEM DDVER
9. LINE TD GROUND INSULATOR

INGOTE THAT 18y B3| TEHES
tia'Y ALBD BE SLFPLIED
TATH INSULATORE WITHUT
CAOROLLITHONS|

OME FOILE
MLERY 008 Wi B e AN
Figurs | Moo W8 Fadr Indsymupiers
Contents Servicing Procedures
1. Resnowval and Aeplacsemand af
GEH&FE' Hoausng Gower and Braather Bag
1. Desariplion 2. Aemaval and Aeplacement of a
2 Barvicing Moduls Assembly
5. Aonewal Pars 1. Synichrgnization af Aeplacemant
. Maduls faaarmbaly
Installation 4. Tha Salenold Opsralar
i, Imspaotion and Linsrabing a. Salencid Assambly Aoplacoment
2. Mounting B Wiring Hammess and Auziliary
1. Controd Wiring Swilch Assambly Baplacemenl
4. High Velags Connectians = Auxilinry Swaich Adjustiment
: &, Swrlches Rated 1,000 Ampaores
Testing Vacuum Contacts ar Highar
1. High Potential 6. Tha Molor Qiparator

2 Contagi Aealstance
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. GEMNERAL
I,  DESCRIPTION (Figures 1, 2. & 33

The ¥EM Vecoum Iniermupect is mansfected in voltaps
putlngs feem 1% ba &9 KV with congimuous cursest capabilities
from 3 ymperes. The mechanlam may b= opespied mamsl-
Iy, or slectrically by solemosd or ssior opersiess.

The asmembly costaining the wmeuum latemupier i cafled 2
module (Figure 2. Eech module has an indesrepher cosisct
[Figare ¥} sealed in Foshyie, & solidifiod fnast which provides
mechanical sirengih, high dieteairic siresgth and complete
ioisiure wraling.  The modele howsings are cycloslephetic of
EPE nzbker honded te s fiherglis vabe, Ume or w0 Medduies
wre mounped on sach insolapor and d 1o il ¥
wm by & high serengih pull red

The eompledely oeslid eperating mechansim housing sup-
pois N io-grousd msulitors snd the madwles. An B e
bag m dhe housing peevenis “heathingAn'" contaminants oF
maisiure and conteing m dediccant paskaps 1o maintain dry alr

Al electrical cemtrol sonnectings oo the mechaniss
minde hrowgh a single envimnmestal continl cahle cessecor.

An “0pen-Chsed” position indscalos is direstly coupled 1o
jhe mechesms, A separaie opessting <rank emable ssanml
eperation of the awilch, The entire ssasbly cn withesand
gevppal 'y withoal damige. Dopendisg upon rateg there miy
hie mme &= more wechengzni fof @ dhree phese swiceh.

3. SERVICING

Sorvizing of VEM switohes i easily scosmphshed by celer
ring 1o the approprsie section of thess insirustisns. The fail
lawing baale sew segiieed

o 0o 1,000" dial Indicstos, gaduated in 0017,
b. Contigsily lnmps s eequiced.

¢ @-1%0 inch-pound peaque wrench,

d. acket ar wrench set,

8, C-Clamp,

. 30k AC High Pordcailia] Test Set

1. REPLACHEMENT PARTS

Repluzement parts see stocked in Clereland, Ohio.  Fam.
ik complece mmmeplste dare and dhe Hi-Voloage Corpariion
G, @, Mumber, applying io the oeignal percheas, aloag with
descripisas of che part and guassicy reguined.

I, IMSTALLATION
i [MEPECTION AND UNCRATING

Carefully wspeat the oqudpreent on aroval snd nepan any
damage be the gearier, file s clalm, and sonlast Fosiys for re-
placeneni pacts and g2rvice,

Renseve crating surroasding the VEM swilch. [k not un-
bolt dhe switch frem the woodem baee. PERFORM HIGH
FOTENTIAL AND CONTACT RESISTAMNCE TEST DE-
SCRIBED 1M SECTEON I, FRIOR TO FUTTING EgUIP
MENT INTO S3ERVICE.

2 HOUNTING

Atdaeh an ereciing sing to esch mochanism s shows in
Figuee 4. Make corism the BT s wabiliaed. Remove the thee
wuis holding VAM b the wooden base. Heba the switch to i
masamding with the marml sparalisg hindle fazing the desirsd
direction. Fasten the VBM 1o iis mewnting with bees 58"
batis and remeve Db epeeting dimg, THE STRUCTURED AND
VEM MECHANISM HOUSING MUST Bl SOLIDLY
GROUNTIEL.

1,  CONTROL WIRING

Coneral power @insl mesl fhe noysiemenis of the driwing
supplied Witk the weiesh.

All eantrel eonneetkms ars madie Dhreagh elther of the feb-
kowing, depesdling on i swilch,

5. Enviponmental cableé ifd eonmpezier, The cable may be

dgriened in dessed leagth. Comnsctse io B poninel m-

[
EelLEETHIE
Fia

o VTR

— POHLE AR
AL L A TR

[N [ )
o LeET M Fidkis

LT
Iy

Cuerarriie Cylinger

© . acium Btmesphees
18 " Torr

Fingd Cantaol

Maving GomEact
mr Gendaniing
Balicws Shigd

Comper Delans

Figore 2. Cutawary drawing of tingie veowsm madul on
15V i o ground irgulator.

Fipore 5, Cutaway photogresh of vasuum conteot. Moy
irg contact separates QA0 Trom Hasd contect, Copp
halloes promoves vaouum inemupting dishectric
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CALT

Tem e e B
e wr Pk
Tt g L

BT rpr—————
[Eyrrars ey

Tymcal
Erecing
Sling

Figure &

cloiare st be in gecordance with e sppeoved wirlng
disgram

b, A MEMA 12 jome the baex insunded on the housing wived
te the mechanism theongh comdust,

4, HIGH VOLTAGE CONNECTIONS

The tezminal pals see alamisam alloy with standanl NEMA
|wolal: diflling.  The eloctncal ceaséctiog i che tsrminal
pad musl be tresfad wigh Alocea Mo, 1 joint composmd o
equivakent. Wire hisshing throwgh the compound will Eipeove
[ ]

LLLF TESTING AND EVALUATION OF
VACUUM COMTACTS

Two desls sy be perlonned b evalusie Che vedmnm oom-
wmees.  They should be perfennal across asch modol svps-
rabely, Fipene § indicates conmectlon point for ssyle anl

douhle vacwem module sssamhblies

POTENTIAL

pacunm rehA L b gl At ordekflors ¥ bt

II ETh g4 wlagen helos 30KV RME Only A
high B L .n; FOOEEREH | OC e SEea
: jlln RS Aorom cach individial obr for 1%

b iy gsprngiy T il maniedde geaapfon ot
app AT AR Y

prmg the gk podesdis
y '] B

lesting, sEll-exingnishing, mo
oniy @ low msressconds may
oceur. Thess *barnackes™ paw not sipnflicest bot can reslt n
false mdication of vacwem low, & the vesi sst utllizes o bigh
speed aveslosd relay or begaker

During notmal speration wih the ewitch in seevice, loss of
wvaeunm or & defegtive wadich module may be indloaied by ox-
pamsive padin noise with the switch open o obsarvagion of dif-
fereil suiface cemperstures of modules un ghe dae s@itch.
S Jodyn Exgineering Memo T.D. TERSIE

! CONTACT RESISTANCE

Witk the switch closnd., the reseancs g2ross sach module
grould ke s thes 200 micro-obms On ewitehes with med-
ules cesmeered im paraliel for higher curfest operadlon, remove
he comneciimg bua 1o perfogn this teet, I highes rsdstance
vadwes are meeannred contace the Joslyn H-Voloige Corporabion.

IV, SERVICING PROCEDURES

1 EEMOVAL AND REPLACEMENT OF THE
HOUEING COVER AND BREATHEE BAL

Reinove sepews thei hold dhe meckaniiosm cover o D
gaibch base, Care must b= taken L5 keep the pasket and malmy
murfaces free of beod mitks, soraiokes, scacn, sl Porkign fa:
terial. The walve stam predrodieg oo the botem of the
mechanism housing should be kepr seabed, It o= intended only
for lesl teding during manufacoame, The sxpansion chamber
we bucaiher bag ls hold by one boli accessable Teoiii inskie the
mechanism eover. B may he rameved o repleced by opsning
the clogsare plates or the separais beewther hag cover added oo
wwbiches anpplisd bepmning 19EL.

Belowe eeplicing ihe cover, gless and dry the gaskel add
miating surfpces. Apply slicone gresse {Dew Corming DEC 1L
or equiralent] to mating seefaces sd posithon gesked, & new
ar pevitilized destosane packsge should he placed in the opess-
o caviiy sectkem of the cover. Becure the bwelve cover saews
dargued La 50 inch-paunds,

k. REMOVAL AND REFLACEMENT OF A
MODULE ASSEMBLY

A, REMOVAL

One or twe modulis ae wounied on rch insslicon depend-
ieg nn wwitch eating.  Medubs paiz should noe ke
gﬂ.mu in ihe Field e ipr.:-] fools ara reguired loe is

and adjmtmeal. I one module of 2 modiule pair ssssm-
h.l:r is delective, the ompleie module pain esembly mus b
repliced.

Ta semove & modols asembly, disconnact all powes from
the VB and remove dhe meckanbes cover. Disconneet pull
yoid Brom tho switch meckaniss by removing iwo boliz and
wanher plefes (aee Fagure 6, liem 7). Bomove Teur balk al dop
A hiertares prd B meedele sopmblly comiplece with loweer
nd poll rod from the invelabes. Insulasers may
o regmovsd By fekiag ool [eur cap serews holding them s
e y

DEr &l pad

E
=
=

THREE PHASE
12k BA YEM
ONE POLL
ARV I03A VRM
Figurar 5,
[COvas TN Podnrs for

High Poreans' and Renstavos Tasting
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B. REFLACEMENT

i. PREFARATION OF THE REFLACEMENT
WODULE ABSEMBLY

Ramave the bolis empararily holding the lower wrsisal
plute to single el modules, WITH THE BOLTS RE-
MOVED, EXTREME CARE MUST BE USED NOT TO PLT
ANY FORCE WHATSORVER ON THE LOOSE TEERMINAL
FAD SIMNCE THIS FORCE WOMILD BE DIRECTLY TRAMNS-
MITTED T THE DELICATE RELLOWSE OF THE VACULIM
MODULES. ANY TWISTING COULD RESULT IN IME-
DIATE LOSS OF VACUUM. The dowhle medels wsembly
corsets of fwo modules s serles, an wppser lerming plate and
a lowar iersiimal, It should mat he disasemblad. The single
mediale gad moduls pir asemblics sse miounted In the same
mannee, Am sbemasae cevis Bk may be balled in e mech-
snbrm end of replacement pull rede 10 fo, femove (e ghme-
rm clevia link wned disoard i 10 MOT sifempd to roplace the
Hak already im the mechinism.

&M single replacemont modules are supplied with a oyporals
vgspewenn” il red. It is insialed by slowly screwing oato
ghve bodt in hase of the modele, Seop as threed borioss b s
woad pibling any strem or sirsin on the vacuum gontact, Nask
the red off & meximrem of ese furm as required (o male with
ithe clevls link on mech s,

Earlier modules whilizad sither & permanantly attached pall
sod of & “serew-rm” design. To replace o “screw-in™ pall rod,
sl the 1" nylon bushisg sepplied over (he Bl end of e red
and dlowly serew mio the thecsded module base, Sinp
tazead botioms and hack rod oui approximadely thees Cull
tama 88 requiced Toe progesr orlentagion willh mechanlsm.

Dewbie nodule seembles of e present disign ulikize a
pull vod whizh i Eslted 19 o desw bor in e bowes moduls,
Al meccssary hapdwese fs sy odied with seplacemant douhle
gaodule pssenblies, The Teemer deskgn utilkced o “screw:on™
|JII. rod Eyatem.

All module sisemblies are interchompeble and may be used
om the smme mechanism, regardles of Dype c-rlpull rad, howr
e ponir

ewver uging = prement pmd e deaign doul
smembly on the mme mechinism requirse PTTaS & et L
LiDTiE. If dhis gLy B Is reguired, condicl Uie Joglyn M
Volisge BquipmeiaDivision [11V¢ 11 O IV
SR VI YOIsILY Ul
BUMPING) QTR TING ANY PULL ROD WHEN, AT

TACHED 70k
INTERRLUTFTER

2 MOUNTING THE REPLACEMEN
MOMFULE ASSEMBLY

Apply silicsne gresse (Dow Cornifg O 11 or eguivadint]
i all mating saelaces. Cock 5 should ke replaced. Rub-
ber guskenn may be remoed.  [osert pell rod (hrongh inselater
with module derminals = peoper postien. Fasten the replece-
ment modile 1o insulater with ghe W i, vk, sidl Wagkers
[rumi (8 gaigimal module, Tighven ihe boles evealy.

In monnling insulators and vecaum swiich modules, partic
ulsr attenibos shonld bo pasd 10 (opqee valued ¥ i Reabi hewd
or oot bears oa poroslss it should ke torgeed o 35 ck-
paunds, stherwse tongae o 50 inch-poands.

Wil switeh mechamiiss elosed, atach pull rod b the stoel
dleviz link of the mechanism with bronze bolis, outs, lockwadi-
v, wnd tninles siesl washer pletes placed ouedde the pull rod
sl phiees, o nod lighlen s bz Lacliinie sdpestment.

4

FUL ¥ I'.,I\ﬂ]@h.ﬁ,'_—" T’]ﬁk‘- M (’\[i.l O Sa e sobet iy ik
T

N TR T hemeEm

5 SYNCHROMIZATION OF REPLACEMENT
MODULE ASSEMBLY {Figeare &)

Operation of & replucesiont module assembly s be gm-
chreaised willi other module ssemblies on the mechaniss.
Slodule palr sssemblios are ivachrenized using (he lower cou-
twate saly. Synchrnization refers o the didfferenoe in over-
teave] ol esdales (or lower oonissts of module pair sssemblics)
o the same opersding mechanism.  Alhough he actusl ower
fravel meavmrement will be depesdeni upon the amblen
lemparatun:, synehronizetion b pod alfrcted by the ambiant
LEMpErame,

& Phace the eontlnnliy lamps scmes all modules conneched
e linedo-ground inselaicrs on the meckanism. DEF NOT AT-
TEMPT T0 SYNCHROMIZE & LOWER MODULE WITH AN
UFFER MOIULE ON A MODULE FAIR ASSEMBLY

b Atisch o dial indicstor (1) b the sssehiinism o measun
vartical movemesd of the switch sctupting bar, Joslyn resom-
mieads (he disl gusge indicwior be pexitioned agminsl e kol
hesd as by the areows in Figuee 8. 10 s ghown out of
porition fo emable gh apliisg of oiher componenis,

e CLOSED POSITION INITIAL REFEREMNUCE

el switch im closed pesition. The close siop (1} should be
poaadjonid 80 chit togghe Baes (1) are shout one degeee ol
wettical Doward opes poeiion of the awilch (s Figase 7 or
11 for solenobd or malss opeatons respecivelyd, 1 oadjusi-
meng Wi neceskary, looesn the clomping Bolts, reposilion, wd
repoagque o 120 inch-pownde, Adjat dial ndiogton v wees,

d. FULL TRAVEL

Fir awitch in open position.  Dhial indicalos should resd
305" 20,008, I oul of dolesanos, st open siop (4
Reteque bolis to 120 in

& OVERTRAVEL

With swiich in desed posicion, owly meve fhe @echinlsm
soward the spen posivlen with a %" wrench on & ioggle link
(3). (serve the dial peage resding ot wihich the cestinuiny
lighiie} nin the sther saduls(s) goes oot This movesent ne-

sured & e “OVERTEAYEL AL aimbient tempessiures be-
tween O amd SO°F. dhie lights should pe cad of 0,040 X oos”
Sytreydly | i @ gt [ S baftseen (he close stop (1) and
el T8 ‘Tho bt itte bShasAnd hr & reading midpoded be-

jwapy ogigde ppadings of the vo sllter waodule gememblian, o
b ekt ek kil ten module ssewmblies o
spacer shonld be nseried an il apposite
that swwn in Figan 6. Tesgue the conseeting bolos
tlie peplecemend sxwembly pall (o 1o T8 inol-pommsde

f. SYMCHRONIZATION

Remove (he spacer and close (Be mecheam. Slowly opes
i mechamism snd ohseree the continuity lamps, Moge the
disl resdings sl which the replicement eid slfacesl nodules
apem. The kast lamp must go sal within 8,005 mechanism
travedl pfier the Bt lamp. ' synchronitation is mail achisved,
lousen poll fed vkaying the “sec”’ posilses in approgeise dis
pection mrill sl dnpe or lower contacts spen withm 0,005
o mechanism eravel

& Afier module peir sssemiblies heve been synchraniced
mng the kewer contacts saly, the synchronization Between
upper asd bowes contacts shoald ke seeifisd. The symohrool-
estion of uppes and lewer cuitacds & relaved io amsbdent e
perature, Al lemperatones between S0°F, and G0°F. the dial
g meiare & Saximem of L8107 travel of the st
unding has berwesn the opening of each lower contset mad s
porresponding apper conlact.
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Fiqure & Spncfironization of Seplcement Moyl Austably

4 THE SCHLEMDID OPFERATOR

In the single solenold opersior, ten ssdennids, oo far opes-
ing emed one For closing are weed #0 meve & toggle linkage over
oenter moleasing slored spring Energy (o open ind close the
vacuum conlacie  Thes operation i wegeentilly describad in
Fijpuire 7.

Bome selenoid opiral iise @ fombl 1 i assemhbly
which utilizes fwn sedannids anch for cloge sid open opericion
The aperatben and iml of the doulil lennid oper-

ator i= simvitter £o that Seseribed for the single mlrscd operas-
dre,  The wwdich wmav ba poerwied manoslly w8 swikeh

1 1

T [ ndchiied ; el |

ith ( Ty K Jiryrha yin i, Ay T
wo il T Te i

i N sostig: eyenig e TR Ble aiEri gl
al P Pt et e s e L e T S HE SRR B O RS
T pier, plag el hookds

n RV WAl il Bdd [phskd

Dpea splicing connectors on the four bleck solencid wires
Ledve Wick wires gs kong as possible, Remove (9o bolis (F)
and the mlemoid assembly i redeased. As the sssembly i re-
moredl, e aybon sciusting pins (G) will fall out,

e or bodh mlesedds ot be replaced by removing and re-
placing (8¢ sppeopriate bolts holding the ascmlbly pegecher.
All bexdiz should be torqued e 70 inch-pounds

Te remount the selenok] assembly, treed syvben serwaling
pivek anid position the psembly, Torgue (wo mounting boelis
{F) to 200 inch-poundi. Connect the Tour Hack alenaid cuil
leads 1o cnrresposdmy witss lsilg pew inmlvled comprésgion

mplacen.

T insure speratisg components fronlos of move
meiil neccissry 02 nchieve proger operstion speed, wae o
leeles goige fo check thal ewd play o cach setmating
pin shomld by Between 070 & B0 Mammlly

change switch posities io check oiher pins. Bnd play s pd-
justed by pdding e removing flad washes shima (H) ssedir
nylon spacor gleeres,

b WIRING HARNERS ANTF AUKILIARY SWITCH
ASSEMALY REFLACEMENT (Figure o)

The auxilary wwidch (&) and cable connectos {®) are iesg
ral paris of the wizing haroeii aisembly. The entine asembly
muil b removed @5 @ wakl, Opsn eplicing cossecdiors on the
[oais Black sedenoid wiee Romeve the suxilisey seBeli Brack
e {10} From the mipport har (1L Resove four soews {120
which hold ghe eaviondiental copire] cable connecioe and

ol housieg.

wn suripces of casting whize
will amoiung & dlsone grease
11 ar cad ] b gagker 130 of pew oom

Uiy 5 A LA | B
¥
Ferpd] ihaf sl Ay

nbvhv, [T i | Byl o oy Blv, remount mnd adjusi ihe wem-
li [}

ARY BW TISTMENT (Figure &)

n i wilboi, weE @ C-olamp o eid

e Gpceallggy (LUK SO0 R LOYEr, 2O ijhe crank cannol miove
from the closed positon. Ablach diad indicaes (1} and set at
mare.  With s wrench on loggle hiak (3 move the mechanizmm
powand 1kt open postion. The auxilsry switch (A) shookd
ozl @l of before (A7 vertical mevemend is indicaied
Slovwly redurn mechanism be closed posities.  The suxiliary
swiioh should sperate hefore 15 swezhinism has reiurmed io
wiibdn 029" of ke fully closed position. 1f sdmscment ia mod
coprecl, felease bolis (14) and repusition brackel in apprepdi
ate direeibon. Bedighten the bolts and rechieck speritha. He
peed undil gnwibary swibeh operaiions oour within the allow-
whllz range. Tighten bolis o T0 mch-posnds. [T propos sdjust-
wiew! Laidof b= achileved, poplacs wiring boreco ord anxiliaey
walich a8 direcied per mstniciiong.

£, SWITCHES RATED 1,000 AMFERLS
AND HPGHER

These gwiiokss pitlize modules conmeeled in parallel For
snme rabmgs murre e See mechandan per pole is used, Thay
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are mmstalled per insiroctioss in Seetiom 11 snd connecied pee
Hi-Valiige Corporstion driwlngs and cestrol schemadic Tee
the partiular swdloh.

All servicisg and testing bs perfosmed on separags mechan.
fme by renFing tha conmecting bus pnd referrig Lo e ape
progriste ssabiom of these instructions,

&, THE MOTOR CFERATOR

& merivs molos drives & cam which beads a spring assmbly.
Whan the springs are folly loaded, the cam relesies & linkige
cluiisg the vecwsm switch using omehalf Ehe eneefy m tha
sgring sk, A low emergy wnlenoid releises che memain-
ing enecgy in ihe spring smembly theough the sams Exliage io
opin dhe iterrupter.  Operstion B sequentially descsibed n
Figures 8 theongh 11, The dzsign inharsnily peevents closing
the awileh, unless mificenl energy o trip & stored In the
sprimg mssembly,

Tie VAM maior speraios is designed o aperste at 24V DC,
SAVDEC, 125WDE, or L20VAL depending upon applizatien.

The awilch may be nperated mamsally usisy o switch hook.
A opersting erank @ logaied om e switch bonsimg, The
crmk anda are notched o reczive the swiich heoll. Ta dese
The Faull lniemuptar, plase o switoh beok §n the wolch abo
the wopds “Push o Clos snd pump. Afver spprosimalely
2% sirokes, thee swingh willl close. A unigque rolsry ciich ol
Jows sieokes of any bengls to tobate the cim. A single swifi
pusk fn the nobeh wbive the wanli “Fush i Cipen™ will g
vl awitch. ¥acsam cemiac! cperaling spesd i mdependent aof
speed of masaal sclialis.

The mador opersinr conssts of @ mechanical enevgy sormc
assembly gnd o costrel ssembly, The cantrol pembly s b

n

)

51

—

ol silicone gresse o gaskel of new connector,  Install
wew hieness (G) wnd rewse

Aunxiliiry Swicehiss) (D) [Vigeze 3);
Replace by remnving |eids pnd 1we meuniing smews,
Replioe auxiliery pwitch nse skl and scoelig rocd, With
sieclignksm B opes position sel cearance berwsen auxil-
fary wwiich messting Leickel and acraating has ot 125"
ta 1317, {Baie ksetion of the mausting bolts.

Wilh mechanism i slossd postion, use @ C<hmp o
bkt cperaling crank to s enver, s Bl crank can-
ned mose Treas che closed position, arieeh dial imdicaver
{1} amd set do seen, Wieh & wrench oa tagale Tk (¥}
move the mechawbo fowesd e open posiiea. The
wuxilissy swiloh coniscis shonld change siste 51 or afper
DE0" weriboal mevemient b indicated, Slowly cefum
mechanism En clossd posickom, The perikary switch oo
tacti ilsould chasge state helor: the mechanisn has ne-
rummed o witkin 040" of the Tully cleaed position,
Amndtry swiich shomld have o OB min. ovsnirevel,
(Rel, Figure 1.

If adjustmnt B nol eorrecr, pelessc halis (185 asd e
pasition beackers In sppropsiate direczion. Rerighten
baliz g recheck opeeation.

Repeai watil auxilisry swiizh opessthmns oecurs within
1he allowslde range. Tighien bedis so 20 inch-pounds,

©

114}
—_—

[T MR

caied In Ve baer of the VBN ewigell. Connections be extemal
chpalry s mide throsgh a conciol oable with eaviremmantal
eonrecling.

GEE Gt (CNELES (¢
x of auxiliary ssischiesh (DR
sheryqyienmecd il
gonnecine gl pudl witing harnad R ow BT S M
hoasing. To Insipll wicing harress (1], cleas surlaces nf
EEting whers sonneciol moaiis. Ay dsmall emount

(s "\ ]
s
. 1

crmd by iy @ e gl
- 0 TR BaR B ey pa A R CAn
i L] g o wimr s b orss, 1 eapyie, 1l 940wl ipdn scous
Thpain B, ior remorsat.

]
e FCPE g ik
bty L= ]

i

i |
. o 1, Bwwisd hoopie. B ey ssanbly cor
- = iy wEl p— i i pase’
m—r—— g ¥ — o s hoids apen TR sgaine Sumer.
i &, Contrel cireuil @fdngasa cloe sl
I =if. Betsatisg pIn rbeder EEAIREl yORR

DESCAIFTHIN OF DPERATION

dackywes wAnl 1oggte link in oeer R lEc.

1. Speirg smanbly pells tope link @nd
rardachim

TOSGLE LINK -

ACTUATING BAR -
powed O s E.

i T m aciuatisg b
CONTROL YOKE = Retaes arowss C.

sEanting arm 8 oasa [
wntil dieas trap and Gume et
s marearsil of scuasng i

gaull Pocn arrel o0k i T COMa.
4. hen opan sclanasd H arsrgices, the
cantrel yoe by ramosd cou s sk e
wnlil tha foge lisk @ oier ceabe e
oulled dogkwim iy e ipiieg Mmambly.
Thia reteera tha echusting Sar ia 1k

Eignal sdn, apsning [he wasuem
Blpei N BT conEmilL
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FEROVE COTTER PN AHD WABHER FROM 7IN,
I’IHHZI:E SHUNG FAOM ACTUATIR RAR,
AOTH EHO%

Warli! P Aorumeer

M

Figurn 2

e CLUT Pl WITH AW BLADE, USE SLPFDAT

BaA 43 GUIDE
REMOVE Pk PADM ACTUATOR BARE.

B

W i bl « Rrvwrem 160, Vel 1oL
Tl :::pl.r-u- =i e u_-ll:hul' Ny LH
Hrdl Beiw [H o tre Fan (e
I im- o hma i
Fogaew 10
d, W

Hra gi reoearn s icerercsl. W aR Grd s El EpLBCSTIM Mo, e orislon
nambsr o i Fia b D Flams comird pasel e

ba requied For obeod i mpiiri.
Posivuye 1o g Bcrasan | HD OF cremril
[ wonract push o oozt of & phie ko fram rdoy.
Diadla i sk ieg Wi 111 and eioas faa bai LI
1K

anii | F) asdreg mn acrms IR

BEEYEREEES

1. MECHAMICAL

If & salunction of the mestor spermion Mokage oocur, e
plics tha entine operaies assembly (Figune 160 Two spring
compresses devices are nesded bo kold and religee prosan
from the two main sping swsemblies (51 s Figurs 4} Figure
16 shows where morsr opeetor assembly is sitached ar podnis

(L (Mh amdl {M)

4. Dedpoh Comirnl Amembly i copliined in Section 1

b Remove two codter pina {mod shown) holding pis (MR
Kemove pin (¥

&. Remove Sel-Lock piax in Bolds (L) and (M) by driving
tham with an approgriate red.

A lastall sew medor operaior im reverse order. Reuse Sol-
Loch jpima.

& Adjusi the motor operator s feguiad.

I. Verify positien of the “ciose” and “open” mops al dhe
VEM per Seotlon §, with speeisl sitentbon io the ¥ cleded

posithen mbdial reference™.

& Adjpist mmin aperatmg bever assembly sops of modor
apepitor asembly | Figire 18], Walh VHM (aul inbar-
rupler i the clossd position, the pla "B™ (Flgere 13)
showld tam (realy, There shoshd Be s conlact beiweem
e pin “R" and (8 sopi A scpwtion of G015
2 @B Betwieen e pia R and ke bell hesds should
b sehieved by adjusiing e bedis. The sepusadion
should ke egmal on boih sides 0 chat spmmeirical forees
are imparted i the melor operatos assembly as the VS
Tanlt irderrmples & opened

h. Adgwess toggle bmk assambly steg | Pigere 130 as follows:
1) Clase VES Laulk inkerrupter,

) Verly proper “glomsd poaivien loitlsl eeferonoe™ iz
acliigved, 88 Seciion 3, pasegph C.

3) Berew in doggle Bek asscmbly sop O uneil ¥EM Taad
U drip.

4] Beck the sepew B jumn,

£} Close the ¥YBM fauli intaruplin. Vs dboold sl tig
free, I i does, Back serew oul es sddickesal one-
fourth 14En.

i) The serew (} should not ke backed aul more 1ham one
ien Teom the reference podnt wi which jhe WM fauls
miegrupier trips, an described n slep (L) above.

73 After proger operation has been achisved, spply "
geade Lockthie to fx seew eeiding and Eighren
|nckiwg wel.

Ey Vemily that eperition of all wioses modules are
syichrealzed per Saction 3

v, RECLOSING OPERATOR

VEM Faalt Inceriupeers furndhed with tho Reclosing Op-
eraboe are iypically sppled for beeaker applicstiond whee:
badh bagh spesd rechosing and sanisiim isteTapling time ars
e sosl shgnifieant regairemenis, The Reclnving Operalor
s med pamadre p Ais Tubei o sljustsseal. Coitacl
fhe Cusigmer o Eectics at the HiVoliage Equipmend

ssertations
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Flguras 11, 12, 15 prg 14 ) | — )
MOTOR QRERATOR LEVER B L b dbiplesed in dirsstian A1
B Eprig eserhly 51 s conpremsd
DERCAIPTION OF OPERATION S _u"..H AR W ) AT T T ETgRL
Figeras 11, 12, 13 and 18 [Pusteuns secues: fehd ) T bewer pulle toggle links F1and P2
sl aEerasion of The aernisly . This moger _'I' f e R
cparrior hever s conssitiid mothe ewich JJ'.:-:-": oo Jfd & Toghs speing 5T beringe lopgle
ssiusiing ber of peled M, Tha srmssing A § i linksgs  in exiorded  pod D
bar Hirkaga is ovnssted 1o 1 pell rad Rl ] spairal giop.
irvod el o Sesh medle smembly. rl ) LN i Thae watich b gl sisl h o
0 .-{'-. A "‘-.'H X sk boreedly 10 clisa,
Fipive 12
LA 52 |
= R
wo M peTating AR
T
W A wpring swembts 81 05 Tuly LEWER-- )
. [P e ——— LT [ ps
B .l'.-\.-' g ‘.'.I o ,
Iy i Léser giesss prosnd lulcram T v i
g i H wesasd B sz BE sred oo -hr']lrci £
Ly #glitdl  FAOIDY bl e R Bl
e - P _l.-H Wap ey 112 totd ey in i i A
s T apring mmemily B1. i
fﬁ"tl-'!:ﬂ . 12 M b moved Inoac WL WG die g | ﬁ'l' 0 h'{-_i
b -, "'h.l_ maeEt tha mench pch _|1| T "\.
”ﬂ'ﬁ'ﬁ' i uating har and  cloes e gy S ,
f e Figuee 13 ¢ ]
(0 o e p— .
I Wl AETUNTING BAR
B T e
LEVER - | 15 Ewimh s slasd,
i 4 F & Eelasabd saeri borca U on leeee W
7| __ﬂ PE! [ wwhigh prEi an hicram W anee
1. Gwisch & opes, LT L I ina fares X on toggle kg B
T Togghh liaks F1 snd P2 mea b= de ’ and P53
liooied BRI | \;’- 7 d h,  Togge ink soerehdy bodigesd,
a " by 51 )m |arsgegs Antkatina g i Ths rereaining W2 pesal arirgy 51
s nd coartrarektid 0| ; L?}‘l‘.!t‘f.i"‘ir'k': A Ciulc Iwer which  phesti e
yemre gy e big I N - {alcrum AL
J ICSES L[ T/18S A0 W o i mrg B2 il g BT
A scruating bar ail DAl o
(:a‘ i ot
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Installation of capacitor bank at Thulhiriya GSS

Appendix 6 :
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Appendix 7 : Technical Specification of Novar 300 Controller
2. TECHNICAL SPECIFICATION

2.1 RATINGS, OPERATING RANGES & FEATURES

Voltage Rating (Vn) 110V, 120V, 415V, 480 V.
Others available in range 63.5V to 500 V max.

Current Rating (In) 1 Aor5A. Others available in the range 0.5 A to 5 A max.
Input Connections 1A, VBC, or IB, VCA or IC, VAB

IR, VYB, or IY,VBR or IB, VRY,
IR, VST, or IS, VTR or IT, VRS.

Line Current Transformers Class 1, 5 VA

Operating Ranges

Voltage 85 ... 110 % Vn

Current 0..120 % In

Frequency 50/60 Hz

Humidity 0...93 % +2 % -3 % Relative (non-condensing)
Temperature Range Storage: -40...80° C

Operating: -10... 55° C

Settings c/k 0.03...1.00
cos.phi0r80. .1 00 0 95 leading

145 1 Whoke Y0(secatids

2 o cantinig

Isolation The controllers will withstand:
2 kY rms, 50/60 Hz for 1 minute between:
- all terminals to case
- current terminals to all others
- voltage terminals to all others
- output contact pairs (Volt Free versions)

Impulse Voltage Test The controller will withstand:
5kV 1.2/50 us, 0.5J, to BS923 and IEC 255-22-1 between:
- all terminals and case
- current input terminals
- voltage input terminals
- output contacts (open)
- any pair of independent circuits

QOutput and Alarm contact Make 1250 VA, 500V a_c. resistive
rating Camy5Aac

Break 5 A a.c.

Type: one normally open

85



2.1 RATINGS, OPERATING RANGES & FEATURES (cont.)

No-volt release

Burdens

Net weight

Terminals

Switching style

Intelligent switching

Limit selection

S

Safety lockout

All output contacts are disabled within 15 ms. After the
supply voltage is restored, normal operation is resumed,
and the outputs are energised in sequence after the
appropriate safety lockout time has elapsed.

Current circuit 0.2 VA at In
WValtage circuit: 9 VA (6 stages energised)
15 VA (12 stages energised)

All models: 1.5 kg

Barrier type: M3.5
Plug-in wire size: 1.2.5 mm? (18...14 AWG)

Rotational or linear (see Figure 3). Selected at time of
order. Rotational switching evens the contactor wear (for
the largest step size only) and generally reduces the
system response time. It is implemented for all sequences
on NOWVAR 300, if requested.

If twice the minimum capacitor size (or more) is required,
then the NOVAR will switch in a double step. This applies
for all sequences. For sequence 00 (1:1:1:1), the second
capacitor will be connected after an additional delay of two
seconds.

Up to 42 plus_alarm output, - The maximum possible for any
conflguratiom’ is ‘'detefmined” by the fAumber of relays fitted
A fhecsele BauencE tiiothe ted value is too
high, the upt will automatically override it to the highest

alfowabte-valie.

-

The time required to safely discharge a capacitor can be
set to any of 8 different values. The NOVAR will not allow
any capacitor to be re-energised until this time has
elapsed.

Providing that the safety lockout time has passed, the
capacitor can be called after one fifth of the programmed
time. It is not possible to overnde this lockout time.
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2.1 RATINGS, OPERATING RANGES & FEATURES (cont.)

Exit from manual

Alarm output

Self Test

The AUTO/MAN button allows the user to switch between
automatic and manual operating mode as required.

To safeguard against leaving a system indefinitely in
manual mode, an automatic exit has been included. This
will return the operating mode from manual to automatic
five minutes plus the selected safety lockout time after the
last manual mode operation. Relevant manual mode
operations are pressing the lower button and operation of
an output relay.

Models without the automatic exit from manual are
available.

Signals failure to meet target cos @
See also Self Test

At reset and every ten minutes in operation, the NOVAR
executes an intemal hardware check for comrect
functioning. During this process, the model number will be
displayed.

If the unit fails this self test, the IND and CAP LEDs are
toggled and the alarm relay (if fitted) is also “flashed * in
time with this.

To 5V

Logic
Reset Circuits Relay |l Relays |
oy

Bl S

Current — —
> Al enla -
input { Scalng }—» MICRO-CONTROLLER - opey Display
Clk and .
1.
e =
Select

NOVAR 300 Block diagram
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Appendix 8 :  Waveforms obtained for model validation

Simulated 33 kV bus voltage waveform for two our intervals on 18" October 2013
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Simulated waveforms for capacitor bank one closing

Appendix 9 :

Zero Crossing+1ms
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Zero Crossing+5ms

Zero Crossing+4ms
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Zero Crossing+9ms

Zero Crossing+8ms
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Simulated waveforms for capacitor bank two closing

Appendix 10 :

Zero Crossing+1ms
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Zero Crossing+5ms

Zero Crossing+4ms

Hain - Gragts

0500
]

A oA

=

040

SO AN

A A

VN

AWiW,

A4

LAYy

Y AV AT AV AV aTaAY AV aVAY AVAYE!

A
I

I

I’

W EE

AN

AL O O (A O

AW

TR ST AT ATATE 'R ATATATA'

Vkuﬁ \ﬁw}u

i
[

400 4
300
200

00
o

-

-200
-300
-400
4
0
@

I
o

CERRENG

Wi - Greots

W

[

A A

W

A A

[

AA A A

Y EVAVAVAVAY

(e

TAYA m\.f\""\ﬁ'\f"\ AVAYAVAVAVAWAVE

W EE

A O (I O (I

JAWAWLATAW!

TR TR TATATETRIATATATAY

WO

[

University of Moratuwa, Sri Lanka.

400
0
00

100
]

-

Rl

200

mm-wwm

ITTRRISTTILE é

Zero Croddifgioms Electronic Theses £z Gossiigafims

=

f

M ATh A

WS

'

[V

A A

)
A

fal
[

AR AR A AR A

{4

" TS EEATAY

i

PO (A

AN VAW
[ATATETRTRTE AT TRTAYATRTATAATAY

AV oV Va¥iVWaVaVVaVa¥ .Wa¥ay 2WaV¥al

W

i

300

a0
100
[

-

100
200
=00
-400

-
4
30
]
10
[
-0
20
30

100

@

=100

0480 0480 0500

ey w lib. mrt ac 1k

S
T e —
T Uin,.r:JJll.nn T
SHET S
L el —L__
=
] HHHP\,W
| et L
ﬂkﬁ o e A.\]
L qnvl]frlr. =L
ﬂuﬁ”“ln\;.
N e D ||
o i
meWAW =
—T | Sl e AR |
ol ﬂ,\.[,\ltxm > S
e |
=

40+
300
200

Ed

100
o
-0
200
300

40

-4

FITIRIIIIY

030

93



Msin - Graphs

Zero Crossing+9ms

AL

v

A A

0450

Af

L]

e, N i W I ol O P cte.

PR U ATAVAVAVAVAY EvAV)

[1fh,

O (O O (O

A I WAL AL LA

YAy Y AT A A AN YAV YAy oY aYaY

CAA AR AR AT A RT AT

WO

g

300
20

A0
o

-

400
200
00
400

.
w0
]
]
10
[
40
0
3

Main : Graphs.

Zero Crossing+8ms

I

A A on g

[

e

[

~

AWAW

[

A A ATAYAT ATATAT ATAVAY AVAVAY

FAY

&

M

AYAY VA TAY WaVal W aAVAVaWAVaY A VaYa

LA O O (O O

AL

ATATETATATE AT TR TR AR A TR

Y

AN

I

|

1pp ez

300
200

B

100

]
-100
200
300

400
40
30
0

e

=}

Ed

0500
"

= Universilyol Moratuwa, SrrLanka. =
omE-lectronic Theses & Dissertations

seww. lib.mrt.aclk

%

AR AN YL NN

P4 AV AFAVAVAVAVAVAVAVi

AT ar At Al N ey Ny Y aYay aVava)

A 1 I O O

B n

ATATATATAS AR AR TATAA AR

Y

0
00

100

o
Rl

200

>

I TTERITTEET

LR 0500
"

94



Appendix 11: Switching of capacitor bank one for randomly selected loads at

voltage peak
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04.00 hr

98

Appendix 12: Switching of capacitor bank two for randomly selected loads at

voltage peak
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Appendix 13: Fast switching of capacitor banks sequence of bank one to two

with 1 ms delay time increasing

4 ms delay 5 ms delay
xR 250 - a2

. c RANAWAWAWANAWAWAWAWAWA NI TAANAWAWAWAWAWAWANAWAW/
: RV VAVAVEVAVE TAVAYRYRY. : VS VAVAVEVAYE VRYRYRYRY
- f o |

I 1
P Lyt ]
. NN WA . A DAL DA
T WA (VAR VIR VERVER VERVERY TRV IRV, (Y AR VIR VR WO
L} ] il v
6ms delay 7 ms delay
25 et Y
100 i - 1;
. AATAWANAWAWANAWAWAWAWARE I AWAUAWANAWANAWAWAN AWAW|
: VA VA VAY YAV VALVALVIVARY. : VAV Y
University of Mm&tuﬁ&&n Lanka.
Ma:: imm ' %m«;s & Dissertations
- | | |
0.1? 0200 050 0300 0350 0400 O:lw
9 ms delay
25 a2 LT T ]

.= AWAWAWAWAWAWA WAWAWAWAW/ . AWABAWAWAWAWANAWAWAWAWI
: VA VAVAYAVAVEVAVAVEVAY : A VAVAYRVRVE VAVAVAVAY
2:& 2:&%

. LD A AN AN AN AN . M A2 A A A AN AN,

NN [V ARV VER VR VAR VRV I LA RS (Y ARV VARV, O
- - I

101




10ms delay 11 ms delay

P ol 8- 1]

- if“'kf‘ AWANAWANA NAWAN AWA N > - 'ﬂ“nkx AWAY AWAWA AW AN AWAW
= 5: 'Uf YRV EYERYEVEYEVEYAY ; LAVEVEVEVEYRVEVAVEYRVAY.

ﬁ.ﬂ—"E :_E—"E

- - |

- - ﬂm\

- = o WAL AW AW A\WANA)
. A A A \!whf A A A AN AT ATATA
100 I - 1
= | = U
o.1s;o| 0200 3] 0300 0330 0400 n:eo 0-19‘0| k= o= o030 0350 0400 0:'90

12ms delay 13 ms delay
e ' L=
1: i 1: H'

S AN AN AN AWAWANAWANAWAY) ., AN AWANANAWANAWAN AWAW)
N } AVE VEVEYRVAVEVAVAVEYAV N % WPV EVAVRVAYEVAVAVRVAY
T T
- | - |

- AAAAAAAAAN | - ww\/\/\/\mmm

- AR VIRV RV, OO
= & | Untversity-of Moratuwa, Sri Lanka:
= 4T Electronic Theses & Disserfatiofis s T
www.lib.mrt.ac.lk

14ms delay 15 ms delay
s 1 o izt
s e i
o oo I

Il

- NANANANANN | % PiPAVANAWAWAWAWAN AWAW/
N i thﬁ ] \\f\\ \\f\\f J\,\\ \\f\\i . ,J’Ai‘h,f YAV EVRYSVAVRYRVAY

.- 4 . NODCAALS A DA AN,
, |"T!~’Hv AWAWAAWAW AWAWAIFAWAW - Lf'J ASAS A A ANANATAS
00 I
o_1s'o| 0z00 0250 0300 0350 0400 0450 °‘19'°| e = e e ] “:'m

16ms delay
Py P il
- il

. ;‘i{h“i AWAN AWAWA FAWAN AWAWI

LYV YAV VAVALVIRVILY.
. AT AR
l|“’ hv WO WS A
- 1
il

102




Appendix 14: Fast switching of capacitor banks sequence of bank two to one
with 1 ms delay time increasing
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26 ms delay 27 ms delay
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Appendix 15: Fast switching for selected loading

Fast switching for several 33 kV loading (00.30 hr)

Switching sequence bank one to two

Switching sequence two to one

7ms delay 13 ms delay
L 1 0 e
= = |
= . [t
= o I AV W WA - RN NN W
.::_:E P
- - I
- - Pon A ALA A DA ALA A
- . ‘ﬁr\v ANAWAPAWAW LW AWAIFA WA . PAAAAANAAN
- | e i
i 5 [} v
13 ms delay 30 ms delay
. ! spp a2t
9 — | | | | B~ | | |
m— iversin of Moratuwa
e niversity of Moratuwg, NN
: Fllantiaslaasm "DIR A5~ [ 2] AL R I
- Electranic Theses|& Pisse
g - www libmrtaclk .
oo i ! arg i
, . - I
- l 'L]l 100 i
N . . AN DA DN
. [vaw ALAAAAAANY E AAAAAAAAAY
100 i
0.19'3‘ 0200 0250 0300 0350 0400 D:i&) . \
18 ms delay 38 ms delay
g it =i}
- : flwftu A . WAV WaW W aWaWa
P ‘:_:E-E
- . I
. NN Y Y.V -
R PRIV ERY) oW ° ’]L'LJ ,I\‘LJ ‘\\f'/\ AU/\V \\J’[\\/ﬂ f\\;‘[\\}
i -0 I
il v il 0

105




Fast switching for several 33 kV loading (04.00 hr)

Switching sequence bank one to two Switching sequence two to one
3ms delay 13 ms delay
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Fast switching for several 33 kV loading (06.00 hr)

Switching sequence bank one to two Switching sequence two to one
3 ms delay 3 ms delay
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Fast switching for several 33 kV loading (09.00 hr)

Switching sequence bank one to two

Switching sequence two to one

3 ms delay 3 ms delay
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Fast switching for several 33 kV loading (12.00 hr)

Switching sequence bank one to two

Switching sequence two to one
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oo a2 LR
i | =
5 m: lm"\ Fa IaWa WaWalaWala - m: AL VAN WAWAWAN A WaWA
= - !
::.!EE LR
- | - I
10 h 100
. I = WA TAA faWa)
. Mw'\ AL, Ay AW Waw
100 ‘ -1
i v 1
29 ms delay
R
I I I | ‘ = | [
| | | | o | |
INIRerst AOL M rﬁﬂlﬂ i a Saca
Electronic Theses & ][iﬁsartaﬁ@ﬂg
www libmrtaclk — .=
- A NANLARLANANS | - 'W'nm\f ALAANAAANY
-0 l 100 I 13 |
il " ‘ i
18 ms delay 38 ms delay
st el g mizEm
= o e ) AAWA AN . PN W e
P ::_:E
- - l
100 ’II 400 |
= g A AAAALAAA = 5 L\’i h\u-f\ AFAWAW LS AWAW
a0 100 I
g il

109




Fast switching for several 33 kV loading (15.00 hr)

Switching sequence bank one to two

Switching sequence two to one
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Fast switching for several 33 kV loading (17.00 hr)

Switching sequence bank one to two

Switching sequence two to one

3 ms delay 3 ms delay
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Fast switching for several 33 kV loading (19.30 hr)

Switching sequence bank one to two Switching sequence two to one
3 ms delay 3 ms delay
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Fast switching for several 33 kV loading (21.30 hr)

Switching sequence bank one to two Switching sequence two to one
3 ms delay 3 ms delay
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Fast switching for several 33 kV loading (23.00 hr)

Switching sequence bank one to two

Switching sequence two to one

3 ms delay 3 ms delay
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