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1.Excitation of the generator field (rotor)
- Nominal values :

Urn =193V

Irn=2213 A

- Ceiling values (1.8 Irn for 10°s)

Urc =345V

Irc =3950 A



2. Excitation of the exciter field (type TKJ 86-16)
- Nominal values

Ufn=55V

Ifn =103 A

- Ceiling values (2.9 Ifn for 10 sec)

Ufc =161V

Ifc =300 A

- No-load value

If0 =32 A.

ufo=12V

3. Excitation transformers

Three excitation transformers (single-phase) are located in the Medium Voltage
frame assembly.

Its main characteristics are :

- Primary voltage :15 /N 3 kV
- Secondary voltage : 2 x 100 V

- Output : 15.5 kVA

- Frequency : 50 Hz
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EQUIPMENT LIST (CT'S, PT'S, RESISTOR, ...):

APPARATUS

REFERENCE APPARATUS DESIGNATION SERIAL NUMBER

-1301 Current transformer for neutral point

-13072 Voltage transtermer for neutral point

-R301 Neutral point resistor

1311
-13172 Current transtormers (Neutral side)
1313

1321
-13272 Current transformers (Phase side)
1323
1341

-13472 Veltage transtormers
1343

-T351
-13572 Veltage transtormers
-1353

1361
1362 Excitation transformers
-T363

-C301
-C3072 Metal case capacitor
-C303

-F301
-F3072 Lightning arrester discharging
-F303
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a9 3% gl Y,

125 V DC -excitation booster , field flashing !, 4dx oo @

ouisS by S sblas slalas g oaisS pdais slalae (JpuS o las sl dxi A @
125V DC signalling circuits) »s JLXw o las g(Regulator control)

230 V AC-50 HZ 153135 il iule S 5 olids, sl 4dis e @

555 axzlye 54-700760 N° a2 ¥ 4 V.Y oo 45, 4,

PR U EIPPIRE T g |
8000 A/1 A icbili> sla e sy 5 Caoms 55 5 olyz soileygandl 5 ¥ @
Al oo atad ¥ gl B e CT jo a8 sl cpl ey ¥ osae 5l jglate :aiSS
8000 A/1 A ilalae cbila> g 605 ojlasl eulats (gl o oo £33 b, ygile,gansl 5 Y @
il oo atad ¥ glylo Lo s CT jo a8 sl cpl el )o ¥ sae 5l jglaie 1SS

15 kV /N3 /100 V N3
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el oals il > 4o 5 (Digital Voltage Regulator-A10)A.V.R
e Auto:digital automatic channel

e Manual:: analog manual channel

Bl e Slegl oo olass eyl
obsS Gloj ol S b 98l 55 (29> Sy elas @
&5 JUl aSl (ndls oS5l jo oSl @
iy Pl s (o (Operating point) el |15 akais 4 ,g51 55 il S5 ao @
0disS Sguze slo b alewg 4y (Operating range) Jlles oogaze jo 551,55 ile a5 @
(imitation functions)
D¢ 4110 54-700760 o,les aiis
:AV.R wlazin .F))

Automatic (digital)

e Voltage set point setting range : 90 % to 110 % Un £ 0.5 %
e Line drop compensation setting range : - 15 % to + 10 %

e Response time : less than 20 ms

e Field normal or permanent limitation : 110 % Ifn

39



e Field ceiling limitation : 290 % Ifn

e Field ceiling time : 10 sec

e Underexcitation limitation : (load angle) 80°

e Flux limitation : 0.88 Un/Fn to 1.12 Un/Fn

e Power factor regulation : Cos. j=0.5 lead to 0.5 lag

e Power stabilising system : DP/DT

e Permissible frequency range ( .sl5,5 ;lxe o590a): 45 Hz to 55 Hz

Manual (analog)

e Manual set point setting range : 10 % Ifn to 110% Ifn

(Regulation) gl sla cdl> glgil .F,Y

sl o 5L (standard modular frame) s lastwl Ygow sl OB 51 JSiis @ulas s
12691 (0 0929 4 1 it > g0 4T SCsg 1Sl
il s Syl <> FLY)

(limitations)le cusgame cale, b 55T, s pebass b gilind 5y aebas (ol s Slogilils
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191 p5 ald b o wdadd gl JSJUT sl FLYLY
(oS @bt Jasle Lo yo) 533135 Al by (@it sl (s >

s 500 Sl as la,951 55 5l s a0 B ams e okl (Tracking system) Lo, eiwew
LY

S pdy o0 pll Sologsl by cws &g 4y Sl s
i kYol o plo Gl Soilegil & g0 s PSRN | EAPY Salbegsl cdl> 5l s

(Watch Dog) Sslegs! el jo3lo n Jos jo Uas 5g>9 @

An excitation Overcurrent 1°' Step fault e
AVR alwg 4 je5liwl 5ty 6,05 ojlail jo Uas 59> @
AVR Lusgs 5ty 50,8 GVl o las @

Slogsl & yg0 4« Solegil Cdl> s Sl 3 e b alls 092y o s > o as E

Dpdy (o Do

A.V.R ) 435) )lS & 6)9.‘9-&4 ¥X.y

Jasl sl mb Jels a5 Lol it Jue SO 5 s e Jlums g 5 AVGR
azL (limitation function) ;Ls sgame sla &b 5 Soaus sle ail> (transferfunctions)
(Pl LHC L5 g0 4 SIMULINK) (g5l ans 1581 o 5 alwg a0 algs ol .ol oo

Lo
ool ) aedlete Slaies o oo EPROM slo abibls )5 aulass 5l Joe ol oy 5 o s oo
Gk 3l el 5 oS o el e sl o] oS eolital ol cus S (sl el Jas

41



Gl Jlisus ounsS e plaisd jasiie wigd Jleel Joo 4 FLASHEPROM slo alasl>
S a5 g sl 0 4l 50 Sle (oo dy BBl ) e Ceond S0 5 553155 el e S

295 o 5 ol il

A.V.R ‘sl.e‘.?)lf Jl.o.aﬂ 9 ‘_g).; )|)5 0 g AR ¢

interface, converters, ) slo &5 L Josbe ,o .03l oo ceai o laibin]l & b AV.R la g3k
,o a5 back-plane g 5l a5 ,38 G,k 5l e &,l5 ol 45 Cl osds g (MICrOProcessor, ...

DS e o (A3 Jlasl wil sais aes frame (FRTN2) oz

Slaey oy g5, a5 (ST 5 Jlzms ools slo 0aisS ()5l az) (Sojwd o 29,5 9 b (699
BCEAL/BCSAL, s s ,5lssys sy BCELZIBCSRD)wiss o aile Jsibe 5l o5

A Jais iNterface gl o )15 4 ribbon sl LS &,k 5l g (SPUT 29,5/ 53955 2

25,18 05> Dack-plane bus o>
A e 5 Sl cVlasl gl b S @
Regulation Digital signal ) RDSP1 &I o0 Jluous cVlail gl ol b S5 @
ESVI/ICPRT1 s &5 4 (Processing
S g s SOy oYlal 6l b Sbegs! sleils o cilasilay, oVlasl slp) (bls )l gla Wb @
DCS 5 cdl> 6 0 L s PC pasts jgals

@.5.1&‘) LgLQ u,u.slSJB ).3\).3 5O Jﬁ)l.o J...wl.i = (EXtaCtOI’) °J';)5T 9 6‘)10 9 UV RY, 51.’> JJ[J AP Q)ls
plnl i c8o L oaisS mlats Joibo lo (29,5 9 b (6399 ln cdidlne (nl g 098 (oo idlns

Dy (50
5l el a5 1,5 ESVIL/RDSPL/CPRTL sl )5 acqexe LS (IRVI20) Interface o is
sl Jow 5 @dapting)oass callhe wanS slé (Protecting) oos cladlxs glo Coond

WSS e Syl &S b, -5l
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ooy coas ARTND) ol Jg5be G o Jluzms AVR Glallas ols lis cqs (Jgile 2gl> L o

SgolS ) a5 058 o plil 0,lailisl PC 55ualS alws 4 ON-LINE (o ol b oulats g (5 ks 455
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CONNECTIONS

EGAL : Logic input (OPTION) :
Acquisition and treatment card

Clock synchronisation link

CPR : Analog/digital pulse Senial link to DCS (RS 485 asynch.)

generator card Senal link for redundant regulator
communication{RS 485 asynch.)

SUPPLY : Power  Serial link for local

Regulator cover supply maintenance
(RS 232 asynch.)

R5232 =] R5485
——1

ARTN1

A0
r&oaom
— =wvrm

E
S
v
I

— = —
o wo o

ﬂRTNR. Display and
communication card

< r-r-momocCcw

RDSP : CPU card

e
— ~ Regulator shield rack

Stator current and Flat cables
voltage measure /
IRVI : Interface card
(voltage and current
measurements)
BceLt || (2cEa ||| [BCsR1 (|||BCza
1 4

ESVI : Interface card performing analog/digital
& digital/analog conversions of the

regulator input & output signals ,
External hardware connections



T 0 ,Shas g1y 6305 0303l oljugns s AVLR it gl F,0

U3l ey wgoae il sle o waS e standby wdss sl 125V DC wiss S )

unit-A01 4ix & ,b 5l signaling) as cwdle slajlos 4

5 89 ol sl loe AVLR Jloy adas sl (eas a3l))) 230V AC UPS @i sie S .Y
&S 0313l cla lone

LAV.R @iss Gl p glinl b, 605 o5l 6l (T321,T322,T323) Lot cooww sl CT ¥
(Stabilization functions) oS ,lasl &lgs

oas b sl gilinl 5Ly 05 olsl 61,5 (T351,T352,T353) s oo slo PT F
(Jlozus 3 SbT cll>) lgs Losls wilss sl phase references g (SCslegs! cdl>)slig

WS e S Sl LA b gt UL0 1Sy o0 )y 65 o5l askad S5 0

555 axl 1o 54700760 N o Lo 4t V- g YoV olo a5 4,
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Exfernal orders — E | -

tEx, £ PF, 23,
AfM Ch1 2,
WPF@

-T2

Phase References

H
1
H
1
1
L]
1
L]
Clhosce
Synchre
— ARTH
s —
BCLO Ié{;:
4 .
A -
= =]

EECITATION C

e T =

GEMERATOR COMTROL PARMEL
DESCRIFTIVE GUIDE

14127 A40L10-E-A

LEM



FrS s Sl g b o)l o Sdas 5l S ol FF
H(Jlezw o) Sl Wl .80

RDSP1 : 535 eisjlopasly @

CACO Sob :5Ldy set point o

PRRVS 4L 5ldgenlas @

STSM Ssly ihas 2l o, @

IELI 5’50 :Over excitation limitation e

SESS 54l :under excitation limitation e

CAFLS ol s jlacusgome @

RQSQRACO sla S5hs 2,08 oy 5 gS€L pOINt (o @
(S PLT) cws <> F,2.Y
MCRI2 & 5 set pointgelas e

Ol 310

(ST CPRTL :lgiisjlo poly @

(AV.R s 59,5 g 559,9)ENTR Sgls .Y
ool AC 30l

36 4 - gl 5Ldg Vs

56 a = g3liwl b, 1S

S5 ol

So 0 5ldg Vex



GB s (o el jlaie) Hoilbiwl g 5Ly aBly Jlais VA @
G s (e (peFleeylado) Hgilinl Jgo by (Adls jlade ST @
ool 5y 51 ot (6 o8 o5hl) el 5 _aBly oo FR @
5551 g5 oBly Joie PE @

25T, o5 ooy Jose QF @

SeyS Gl Ay slade AF e

dwle 1)09290 sl Cl> o 5LS 5)50 aBly polie iz wpg old L,> laaeDC olael AV.R
S oo 8 0SSl b oesisS sgasme S sla ddl> wytws jo (Bly polie ol oKlasS o
il sas eslazwl(Acquisition chain) sl s> slo o iy o 4 2" Order) 45 3,0 5l slo zls

QS e o |y (adly polae oy

Sl )l8) S (o kb g oas JSB 1) 25 bz g tl 55 5 by ST LS Sob
(IRVI20/ESVI1
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Analog special inputs (V AC, V DC, mA)

This block performs the filtering and shaping of the analog signals for stator
voltage and current, and for excitation current (IRVI20 / ESVI1 cards).

Scaling

Digital rough
quantity

E-vanable S -vanable

Diagram
Hard filter Sampling
Analog - <1 )
N
signal ~ I: - Calculation
Digital rough 1stor2nd

7

!

Digital

quantity —L I arder fiter
Calculation

quantiy

The calculation functions are used for frequency and power calculations.
The Y symbol indicates the possible injection point for test of the concerned
variable (see hard injection). The T symbol indicates that the concerned
variable is displayed on the BMI (maintenance software).

S xS o3l sl s bl cwdle Tl digd o oolitnl lgi g (wilS 3 dlne (sl 5 dlne gl

o e a5 ol ol wilise cdleT ol (see hard injection) aas o ojlis |, olgsds sla e

Digd e 00ls oylzs (Maintenance software) BMI s olgsds

(0-20 mA/ 4-20mA or £10V) Syl sl JuKe oo il o

PO S 1y 490 ol 5l STy Cend (605 ojlil slo JuXw (BCEAL/ ESVIT sl &)S) da o)lS (]

Analog
signal

+ Acquisition of other analog signals (0 - 20 mA /4 - 20 mA or + 10 V)

Shaping of measurement, test, or remote control signals (BCEA1 / ESVI1

cards)

Diagram

Hard filter Sampling

E - variable S - variable

B B Scaling [

1stor2nd
order filter

Y

!

Digital
quantity




DIGITAL AVR INTERFACES / INTERFACES RTN

Logical | logigus
NiE T BCELZ
AUTC-DEF | ALARM | Analog
DICOK ALUTC-MANL = IniE
-DMI ASEXN BCSREY =
DEF-15T COM-K-45 15 IRVI20 IR, RE
DEF-EXT COM-K2 I
DEF-H CTL-EMR et
DEF-MA DEF-AM
D-PERT DEF-ALTO
D-PRTH DEF-OR E64L
D-5CTH DEF-MANU CPRMJ CPRT
ED FIN-IMIT - = ==-
EVOIEH IREF-MAY i I
$EXiQiy  |IREF-MIN
-EXiQ/p LIFNHN
FAMOH LIFP-N BCEA1| | BCSA1
INHIE-AM LIS-IN
MY LUt Analog | analoglqus
MN-PRTI  |LMEXN InfE outls
MN-PRT2 LDG1 34 DOMEGA ECAM
POSH-AS | LUMAXAN i ey
POS-K-GP | LUMINAN iyt e
POSHIF  |MACH-RES £ £
POSK2F | MAXHIES g e RDSP1
PSS-0FF MAXH2S o
RAMPE  |MESEMR TELAUTC  |VisU] ESVI1 CENTRAL PROCESS UNIT
RAMPE PHIREF-Max | TELMANS wvizuz UNITE CENTRALE
FRESET PHIREF-MIN E'I::Q""
RQ-OUT QREF-MAX
5-AUTD QREF-MIN T TE -
S-MANU RGOS ue e l,
5-RCOS RES | vex
S-MACH-RES |RCHN ikl ESVI1 { BCS5A1
5-RO TEL-PHHN ¢ URED
S-BYNCP TEMP-1 i - . - 7
S-VOIE TEME-2 i .
TELEREG-OM | UF-MAX ! J,. v BCEA1 : UCH
UF-MIN i
UREF-MAX | |BCEA1 | | BCSA1 y uc
UREF-MIN | C
mg‘g" ! Analog [ analogiqus
: i In/E outi g POWER PROCESS UNIT
VIR ECAM UNITE DE PUISSANCE
- —d U UCAM
Logleal | loglqus LUz CMI
IniE outl § : ESOM S0 CPRM /CPRT
BLOI EMMADL | ERMI LCMU
CALIT BMMIN | ERM2 — - p——
CMAN CRAM | ERM3 MCRI2Z MDMI1 SCTH1
DBAS ool | ERM4
FOND DPRTN i
oMl T
gé;‘,:‘ BCEL2
PRESM
RESTM BCSR1
sUC
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P ‘_gl.b $99,9 ub:.u‘ AA'A

a1y sl pixie 50,5 5,5 (replacement) o35 sl b1, S SO B ows e o5l cas (69959

oS (55l a5 00,5 bl (E-Variable) ol bl cw,y 0 4 5L

51

Changing switch
Function of the changing switch “onling"
— Tests
Sampling l
Hard fiter
0
o
=}
@
D=
@
T
58]
R5232 —] Scaling
Function of the changing switch
« Logic inputs (E64L1/ ESVI1 cards)
Diagram
Sampling
Logic K Logic
variable I~ e
s S (29,5 9 2 (6959
+ System inputs
Diagram
D-scth [H -
DefH System
Evoia-H &
o-ow =
P-pmit
S-woie
Sampling
Hard filter
D-pert B ! > Depert

+ System outputs

This block displays information’s about the regulator

System

W-dog
Res
Fin-init

Wioie-in



iy aoliy B sl Sel FA
(SN o1y (6149) BAMR 3y F,A.)

flashing &,k 5l a5 ol (SeS 0ds aie SO aiols adsl o5l ol al> 0 0 95155 5Ly Ll 38l

(COM-K2 control) .04 o0 4355 breaker

Syl 5L b caslie a5 Uc sl set point G ol o0 L flashing sequence sla soleul 51 (S

TN Oygo a1y 5y ol caes F, elidl sy eudas ddls 4 bgrye Pl oo aS cpl s el

Diagram
POS-KI-F £
T B
y COM-KZ
va >—1 < J
MIMAM1T

THPAM1 0
I —|

DEF-AM

CAMO : Flashing function validation

POS-K1-F : BCEL2 / EG4L1, ESVIT cards, field breaker position

INHIB-DEFAM : BCEL2 / EG4L1, ESVI1 cards, inhibition of flashing time control
VA - ENTR block, stator voltage measure

ED : BCEL2 / E64L1, ESVI1 cards, fault reset

YL ol Lo G fault reset 4 ,glisl 5Ly 5.5 o5lail g breaker ols consy 3 KM o Slas ol
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yolyl

oeas B g et 5Ly ojlail SO gl skdg (TMPAM1=5 sec) odass LB Loy SO 5l o ST
) 0,50 a9 003,58 Jlad (flashing too long) Jls 455 045 by cows s (MINAM1= 0.5 Un)

el oo Byl fault reset auss fols JLad b aly ol ans o trip
«indications) l» s,

flashing too long fault :DEF-AM

(SO by g adlsl 3l cblas> glw) Protect gy .F,AY

5l polie 4 1) la set point 4 Ly e LOGIC g ools slil 1) Gy L 1> weu ;S leSEQUENCE S o ]
28 &l S s ks 4 LFSL W) alews 4 S o0 Gl 6 8Ll cbilizils 5 oo oud ola iy
(PROTEC Sol).ogis oo 00l Laseis «owl oals integrate oS oolas
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Diagram

&
PL12 21 MAX-l-15

TMPLEZ & (TOEF)
VOIE-IN 0
< PL14

>

MAX-IF  (p——— m PL1G
=1 — — o
[— 1 :.|1

ED

TR A s MAXA-2s
- &
IFD 2 —
MAXLEA
cLel —|
POS-K-GP
=1 PRESET-MANU
POSKLE O {CMWYM)
=1 PRESET-AUTO
RAMPE-PRESET > (CACO)

T Test point for maintenance software

CLB1 : Maximum excitation control validation

ED : BCELZ / EB4L1, ESVI1 cards, fault reset

VOIE-IN : PRRV block, automatic channel operating

MAX-IF : BCEL2 / E64L1, ESVI1 cards, excitation overcurrent fault
POS-K-GP : BCELZ / E64L1, ESVI1 cards, unit breaker position
POS-K1-F : BCEL2 / EB4L1, ESVI1 cards, field breaker position
RAMPE-PRESET : BCELZ / E64L1, ESVI1 cards, external preset control
IFD : ENTR block, excitation current measure

CLBL: (L,> e JpisS o
ED: BCEL2 / E64L1 ESVI1 fault reset sls o s

VOIE-IN-PRRV Block Ssbeg! cll> o 518

MAX-IF: BCEL2 / E64L1 ESVI1Cards, <, s ;b ,> s adlsl glas
POS-K-GP: BCEL2 / E64L1 ESVIL S, 1 iy conig a3 by o slo oS
POS-K1-F: BCEL2 / E64L1 ESVI1 S s als cunsg s by o slo &S
RAMPE-PRESET: BCEL2 / E64L1 ESVI1 Cards, External Preset Control
IFD: ENTR Block < 55 )b ,> 505 ol

(CLBL) S, 55 o,z S 5l 45 38y w5 oo maksis MAXLBL aliasg 45 s> om3SLo ailics]
Lol 00l f“"‘h" Y 4 MAX-IF ey (69959 g oolazwl F31 @bb d, ;‘ L oogds = oolaul
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first Step ,Uasl wgi i aibew] 5H(TMPLBL) Jol o LB oylej S j0 S0 po0 by ST
Deh o Js Fault

bl 51 S oy Shogs alal ol weas JB oloy 4 (TMPLB2) pgo el LB oloj a5 55
20,5 oo Jus second Step Fault jUasl g i

ot 5 ey ol dime delay) 56 Ly G TMPLB3 g (s, il aydss a5 2,
coiStarting Fault

il o]
MAX-I-1s : Excitation overcurrent 1st step fault

MAX-I-2s: Excitation overcurrent 2nd step fault
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(ol uo)b).: cS‘)'.’) TDEF Jg.b Y.AY

w2 oo bl 1) udais o Cl> glallas sl 1 9 SO o0 by s S Lo sl Seb ol

Diagram
_ o DEF-AUTO
AUTO-DEF ¢ TMPTD2 | (SVNS) L\u
AL =1 DEF-AUTO-VOIE
—' | Rec-def-auto-voie L

Systeme d CTD1
Rec-def-manu-voie }

cTD2 —{g

DEF-MA L] E|—4 DEF-MANU
§| J (SVNS) N
||

MAMNU-IN TMPTD1 < DEF-MANU-VOIE

CTD1 : faults processing validation

CTD2 : fault processing with analog manual channel

AUTO-DEF : BCEL2 / EB4L1, ESVI1 cards, automatic channel fault
DEF-MA : BCEL2 / E64L1, ESVI1 cards, analog manual channel fault
MAX-I-1s : PROTEC block, excitation overcurrent 1% step fault
MANU-IN : SVNS block, manual channel operating.

CTD1: b U ool Cono

CTD2: Sytliws eIl o Uaseisslo

AUTO-DEF: BCEL2 / E64L1.ESVI1 cards, Ssbg! cdl> <l
DEF-MA: BCEL2 / E64L1.ESVI1 Cards, Syl s el s

MAX-I-1S: PROTEC block, excitation overcurrent 1% step fault
MANU-IN: SVNS block, s el o Slee
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(Auto/Manual cdl> olxss! g1,) SUNS by JFLALF

tracking sl |, Y 05 5 aps oo plnl oulas sl Jl> 0 1, change over Jue Ssb oyl

B2 e alxil Lo cl=function

Csv1
DEF-AUTO-VOIE
System
DEF-MANU-VOIE
AUTO-IN
MANU-IN
RPHIIN —| T
=1
RQ-IN J =l POURSU (CACO)
DEF-AUTO o0————— [g
| MANU-IN (IELL,
CSV3 — g — LIST, TDEF)
S-MANU » , POURS-CONS-|
o = (CMVM)
s L AUTO-IN (LUST,
R () — SESS, BASX)
— &
DEF-MANU © ——————° SMAIN (MCRI2)
S-AUTO >1 L
_O &
csv4 ——— | ———— SMN-IN (PRRV)
Csv5 L

S-MANU : BCEL2 / E64L1, ESVI1 cards, manual channel selection
S-AUTO : BCEL2 / EB4L1, ESVI1 cards, automatic channel selection
DEF-AUTO-VOIE : TDEF bloc, automatic channel fault while operating
DEF-MANU-VOIE : TDEF block, excitation overcurrent fault while manual
RPHI-IN : RQCO block card, cos. PHI regulation operating

RQ-IN : RQCO block, reactive power regulation operating

DEF-AUTO : TDEF block, automatic channel fault

DEF-MANU : TDEF block, manual channel fault

S-MANU: BCEL2 / E6AL1.ESVIL lgs IS owo el Sl
S-AUTO: BCEL2 / EG4ALL.ESVI1 (sl SSslogs| el bl
DEF-AUTO-VOIE: TDEF block 5,55 oyle; ;5 Seilegi] cdloglas
DEF-MANU VOIE: TDEF s b 5 Sy ,o0 ol adlal gllas
RPHI-IN: RQCO block, cos PHI s Slae rdais Sobs

RQ-IN: RQCO block, 551, ;lg5 el o Sloe

DEF-AUTO: TDEF block Ssbgs! cdl> slas

DEF-MANU:TDEF block s cdl> slas
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(Boosting J=! w0 ) BASX Sols .F,A0

Ol a5 0g waless Pl oo S 20 piiaow WS Gy il 5l Cdl cil S o bygil 55 j0 a5 S8
Al 093 ad by alodl 4 0B oo call Jaie aSl 4 g5l 55 oS 285 .aiS el 1) Lo 090 SO o

23,5 o lam asll 5l g 09

S SO 28 i 55 3550 by S Tas 0lsS ley SOy b ol ouis 1 bEXCitation Booster
exciter 9 S sSJ).?U l; Jags Q,SJ.Q.C L)"‘ RVLY QJ'“AL’ (olfj)..u B 6;»[.; JL\.A LS‘)") >.i<,5 )u9 P g_i.a
ool Jlo 5o Silegil ol Sl g wBl (9,50 558155 45 098 (oo Jlb (SBg (nl g 09 (o0 coliia]

sl

Diagram
POSKI-F %z‘
POSKGP O—
AUTOHIN 07J T‘ < COMK-AS
T
VA > | < L _l o
MiINAST TMPAS1
&
¢ ASEXIN
POSKAS ¢ J

CASO : Boosting function validation

AUTO-IN : SVNS block, automatic channel operating

POS-K1-F : BCEL2 / E64L1, ESVI1 cards, field breaker position
POS-K-GP : BCEL2 / E64L1, ESVI1 cards, unit breaker position
VA : ENTR black, stator voltage measure

POS-K-AS : BCEL2 / E64L1, ESVI1 cards, booster breaker position
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)b

5Ly a5 8y (obsS Slej sle o3L o) Excitation booster g 5 50559 4 olo Wb oliw,d L

aS ol e 4 098 o Jlad o Shee ] (MINASL= 0.7 Un) 0sis S wpudats LB o> 5l e51,35
ASEX als aliws & a5) b 0,5 inhibit 5 Q02 ()5 5L L s it v plea 51,0l 55 5l

BB ey Sl s s Jed 05 o Jed e 5 Slae pl (055 0 plos! CPRT1 L CPRM1 g5k y0
844 oo plwl (TMPAS1=1 sec ) prohibition .las

el

ASEX-IN: Boosting Sequence Active
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(L g 55 J 535) a5 o310y CPRTL &yl ¥4

Cdlo 4385 Ceand S8 ol S S | o3l v gygimn s Jy ANR B oas >Lb CPRTL o)ls

Sy 1l ST s Sl B aas oo o5l g ool LSis | qulass

:Q)Lf LgLﬁao)SLo.c

BRI LY EORGARSE A

o3l aw by 5o g 5 J5S sln ol g 7

o b 0,5 Block 4 5,401 0,5 Force v

(s Cowd 5l 3l &> 0 S > 1o 51 (Closed pulses command) aie sle (b yleys A
(ASEX) excitation booster J;us g 4dx slajlas A

(ST cws <) MCRI2 &IS58 55,8 &ygles Y -

asils il gl Sles Wiy o )5 ol « MDMILMCRIZ sl daughter module 4 ace,

sk

obyr w5 ST set point b ass o ojlrl (O, pekas 5 Selbl cod Jsile) MCRI2 ols

Ao pll Jwyo 4 S Clls G o 1) S e

(DMI function) oS’ o (om0 y5ims
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61

(Excitation overcurrent protection) <G =i U ,> adlsl cblas ).

sl 4258 15 0555 B s a5 (MX3IPG2A i 4))) F51 oS5 ,o0 o> ailol cbslas

095 oo 3l aly Gl S j5e mersSle wlial jHals ol > o5 Jlj
05,5 o s & Slegil el s el 1% step fault

53,8 oo axlg TP el a3l Loy 5 51 ey 2™ step fault

POWER PROCESS CARD : CPRT1

15y -
o
— P I,
15vgl
24&vacg
4vana | UPERIE g'm
DEAZ b 1
{ sz
mov 0 o
[ AEXT
0 M
1 o
g MFz
REF1 a o
0 MF3
sE= qw
REF3 o MFs
1 ™
= o 'Mes
sUC o w
uct o mes
U o=
IR
S50
EREM1
EREM2
EREM3
EREM
FEXM
MEX
FREEM
CAUT
CMAN x1
RESTM
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(MCRI2 card) S i1 cws cdl> .F,))

ol cpl Sl omls ams o plonil SlT & g0 4 MlS 1) G you b yo aulats «SbT ws >
Jzms Slegsl cll> (ol Lol SO oo plodil Sl pasd mulozn 51550050 0500 (> ogass oS
IS (g0 ol 2

Set Point

e set point o 5 ol

SG aliwg 4,5 ol oS ol uxs b set point o Jle g 5,10 0 0,00 > 50 eelssu ST

PEXM for Popdy (o0 Dyge Gl L Gials gl () ol

+EX, MEXM for -Ex
(IR) < ,55 )b, ojlasl o BMuS aliwg s tracking cJl> o s set point o ;5 ol ¥

B pdy 0 Oye0 (UREFM) _us set point,
1098 o0 dgaze b g Vb as G o o) )10 aliws 4 Set point

(Potentiometer= 110% Ifn) YL o> lp pudas LB Jode S @

(Potentiometer= 50% Ifo) ol o> gl p eudas JB Jloie G @

Sl e ol &5 10 suss das oo 5l lade 4 swad>-Set point wnit breaker ou 5L K

(PRESM Order) .04 o pubass «S1 switch) ol S o



oS 092 ¥ )Y
S o dumliia (IR) o adly b y> L, T a5 (UREFM) ojle e set point o lal cdl> ol
g oo 31y Pl ald aliwg a4 BN ople it s 5l liabl (1 5
Indications
Current set point upper limit: (MAX)
Current set point lower limit: (MIN)
Internal state (INT): manual set point generation
External state (EXT): follow-up function

Auto/manual acknowledgement (CRAM)

MCRI2 card : Analog Manual channel

FEXM O +EX
MEXM n:H‘——
EX -
|___1’?_
0L -
\E‘: ctr P
EX 0 EMAX
12b ef MIN
O EMIN
128 51 1| C
PRESM O——— >
UREFM
]
PREOM L #
[a)
I g
O SS0M
U
—,la —* -
R X7 2 O ESOM
kT
EREM1 O +
EREMZ I +
EREMI O——— —_— ]+ uem
+
.
EREM4 O} | — ]
‘ 1‘\... u | | vem
UcA 3
ECAM
1 -3 * |Ju .
e . sS4 | o Ecam
G
?‘ INT
cAaUT O—— S . 1 CRAM
? EXT
cMan B— R
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SOy Q‘é)f ogo sls i FY
MDEX on ) L,;JaLn} dsxlad u.a‘b}w ° ALY 9N Ogs0 s_i: o) ngl.aoa}‘ ol;95 JLAJ‘ )J‘).’ 5O AS.’)?U W
aS ol axhd ool ol sal eals(brushless) Gg,l> 900 SO o6 w51 (IRVI20 plate
598155 859, 5L Shee S Gl S le vgao a8 el ad Late Glo )5 sl g b S

298 oo a9 Sl 5 Jale cnl g il ouis cbliz 5.8 L (S job 4 b sgp0.0iS (oo (el ) (Lo

o S0, o] sl mo e jo(cUrrent unbalance) oL ,> s lubl el sgs oo oligS Jlas]
el 39 4 el Jlaubl b, cplaal 2w, T (Overheating) o> 5l i ol o5 ol s aS 540

I ccolisloe slo o o ,o |, (Ripple current) s zge ob,o o ams 10 0gd oo ald o &l
S dles S, exciter Ll 8L s zae b, ol (uilS )8 a8 o

o 0olw 3 IRVI20 plate sl g 9,5 (o o ILEM 1 o0ty aslol ol DC )L > 4 aS (5,00 z90 oL,
Jus plate pen o dd, G o8 1S o wyp |y U (ol MDMEX g5l dRVI20 plate ;s .0gi

29 oo plonil 53155 By plim b 9500 (angal e e TP 1) axly g ol

el 00 ploml SO o olKiws iales] s 4o g Al 5o gl IS
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solke s cdl> ;o AVR 1 (6,10 0 0 s .FNF
3991555 @il ol 31 Jud PN
55 Jolo liwabl 5 by (50,8 51 b
o i e 0sms 1 585 Jolo pliabl @
flashing s Boosting sle,los sl (5, 5,5L L) 125V DC (5 5L 4dss acm )

S (6l ke coaisS walass 1S conisS wedais S e gl 125V DC wiis ske Y
blis g oo JUiSn
AV.R 5 5,5 ojlail sla e 1, 230 VACUPS wiss e ¥

fault reset push L5 & 50 0 aiil sass B,k lallas plas a5 oS Jol> laobl @

aawo Lad |, wylo 8 63155 BL sel> 0 a5 botton

aiws ((K103) G o0 S a8 Sley 1y S AVLR (sl cdls Gl 4 (o5ls adsl gslail ol o iazgs
oo Sloy S0 Sl Ol gd o GBUIAVR gl Sobegl O g0 4 Sibegsl Cl 05l oo
—a...lf UA‘J )Lwﬁ La s».\.wLi 00 Al sS.x).?u )S.t).’ aS ‘5.39..\..»1.’ 03 Al kSJ).’?U )Sa)a as S ..\.05‘5}
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Qoo A0 @ (G eyes 4 By b oo ;S Sadgy e 9 (QOT) Sy ald s Jults (5l ol
Al..ﬁu..\mwu.cl; LJ"‘ ‘ML»)‘)B)JA.V.R 45@)9..4)&90&“ JL:_‘B 14HS dJ) sM)GAO? ‘SAL’ S
Sy 5l 050 Ol oSl 0gd e 1S SuedM o Al 4y e S ald ol dy 090 (o0 S
b i o0 00 b gilinl 5y 0gd o el (5L 5L a4 haie) 125V DC (s 5L ace 5,k 3

Sob lawg aliwl 0gd oo 5L Sddd S 5 cdm g KM Gliw] Sl o> a4 gl 5lly a5 8
alewy @ L9055 e Wy Gk 5l oy wdm o] gl e eie Wy AVLR o BAMR
09 (g0 el S 2 sl gl gl 5

A8l g0 00l ela i 5l 5Ly Gles

ol Ifo « Iy Sopod Gl casS pedad oSG ald s 5l as Al eal Sl o > S|
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14 HW = SPEED 18 %

+ 14H5 = SPEED 98 %

14H5+ 5 5EC
USTATOR 70 %

b

1 FIELD BREAKER IM NORMAL OPERATION
Q01 ;
) FIELD EREAKER CONTROL RELAY
1
-K100
0
SWITCHING OFF OF FLASHING SEQUENCE
MinAM1 1 CONTACTOR-003
(requlator
parameter)

TMPAMI 1
(requlator

TIME DELAY {FLASHING TIME CHECKING)

parameter) 0

BLACK 1 FIELD BREAKER DURING BLACK START
START

0

1 EXCITATION ALLOWED
BISRX
(=A503)

1 R
41FX .
I:=,3L5'33:I 0 FLASHING CONTROL

1 SPEED MEASUREMENT
14H5X

(=A503) ¢




S35 9 5055 (39 ,5ms F P

)‘ J.d J.....:L: g_iul.oy‘ W.AL.A) 25 cJ 5o J.;L: o> cusS w.,..la.u 25 el UM LW JL> 5o )SJ)J w.as) as 6“33

D9l g S aSd bl 5155 S (Y L S0 S e

Sozge aSed Sy o5 (> p0 adly din SG oS WS g 00 50 Wb aSed G (S (g S

S¢d o Simulate) s3le acs aSs sl 5 mlaw (dead line) cos
S 5 Seilogil 00 90 4y SilysS oSl oty Sumlon a5 5,581,535 o 5B sl 5 5L5 oS Gl 51 ey
D9d o plil 31,35 BL (59, 99750 laaldS Gy 5l swd Ojge a4 Gad (5,50 @

(speedtronic) ;s J,yu8 BL 5oyl slo (leys 6 b 5l Solog! &g ds ol (9,50 @

39 (oo plxl

Sy oo oolatwl Slegsl b (stws (49,50 (MOde) el ol sl =S01 oIS

) s Dyp0 @ 09,50 b Sup S b Sen (Y (e o5zl (coupler module) L sl

ARO ?
Swlogil Oy a4 9 50w FIFLY)

8,55 18 Sslegsl >y b =S01 oIS

oS 5455 5 (synchronising control module) ;jas o950 08 Jgsbe sl g 00,5 505

w8 e (VOltage equalisation device) ;L5 s5Le
Dgh oo pdas (Speedtronic) co,e JuS Jb aews 4 g Remote & go 4 45155 l5 )8 4 505
58 s IS iy 5o o5 Soilegil (3,50 Slog aloog s S Y b S Suiyn (et

g oo 00liw,8 il VR
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WO W ygeo A (yg 5w FLIFLYLY

8,5 ol |y S5 sy ly o0 =S02 udS L .o ,5 18 (Manual) s a0 0L —S01 o s
SOl ooy OBl 5155 Bl s5, 9,5 Bl Gob 5l SoisS 5 ol 0,50

RUETSWIY JLQ-C‘ ('832, '831) Lgl.ib..&.:_lf L Jm)o + Ex LS‘L{b uLo)s ‘)9.:\).)) )LJ9 w...b.u LS‘):’ °

b 3ok 514 (-S34, -S33) slewds L Joxe 31, SPELA (sl (o yb «uilS 2 oeais (sl @
255 Jleel Ol (oo ey J5S

T e lS58 )3 9 Wigd (oo (65 o3Il Sy p Eudgr Cews (g CesVl 50 i p g 53 p0lis
s Remote & 90 4 L -S33 (Lower) 3 S34 (RaiSe) slaads L Jowo 1o L5055 oy b uilS 8

Wb oo walaS ety S B aling &

2eb e 0ol oLis (differential voltage indicator -P03)

Jb abews 4 s Remote & 50 40 1 -S32 (+ EX) / -S31 (-EX) slaads b Joxe 50 555155 51y
Dgd oo 00liw,d 53l ] lawgs (TUrn-Push Button —S02) ;l solaiwl b S 5 Cudgr oyt 5w
Gz oS WS i 65k 1) S B 5 00,8 oS ) o gSinsg S b Hgilnl SSap Sudgr (i ) S

4B VY Sl i ol JelS 90 58 457 0,5 g0 o] (6508 @ el ayie (55 Sz p0 9SS
urn period >12s) s, Job

T o Sep Sl 50 oSy Siw (aslh oS S sle (SB9 1) Sup St G Heed b gl ]
)3 OFF cdl> o 0l loaze -SO01 oS wog pll s O s 4 a9, &S S yse 4o 1SS

=

S pS

69



70

Field Breaker

control
OFF ON
O O
-S21 -S22

Regulation Control

-Ex +Ex
O O
-S31 -S32

Regulation Mode

AUTO MANU
O O
-S23 -524
Speed/Load Fault Ac-
Control knowledge
- +
O O O
-S33 -S34 -S35

Lamp
Test

LT

-536

Enable

EN

-S37

Watchdog

-H38

SYNCHRONIZATION MODE

UNIT BREAKER CONTROL (526)

SYNCHRONOSCOPE
o,

witl
\\\\\\
]

KI’-

150
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CONTROLS DESCRIPTION DIAGRAM
REFERENCE
Field Breaker Field breaker control -821, -822
Push buttons with indicators
-S21 (red) : Tripping
-522 (green) : Closing
Regulation Mode | Regulation operating channel -523, -S24
Push buttons with indicators
-523 : Automatic regulation
-524 : Manual regulation
Regulation Regulation control -331, -S32
Control Push buttons with indicators
-S31 : Excitation decrease (-Ex)
-532 : Excitation increase (+Ex)
Speed/Load Speed/Load control -533, -534
Control Push buttons with indicators
-S33 : Lower speed (-)
-534 : Higher speed (+)
Fault Push button -S35
Acknowledge Stops the buzzer -H40
Lamp Test Lamp test push button -536
Enable Push button enabling field breaker control, |-S37
regulation mode selection, speed/load
control and regulation control.
Watchdog Indicator (red) -H38

Indicates a second step regulator fault




9

A & Jlasl cdls jo FFYF
Cadgr 50,5 50 ley y0 0,8 Sl oSy g8 el (ol 1, Ll Y Oles o A 4 Jlasl 5l s
il oo Slegil )90 4 G pelai e S p (Y g Su
105l (o0 25 Slo Dyge 4 5T Olg Gl (s 5 Slegil 2l g0 0
Remote L Local J,us G,k 5l a5 (s)labe a0 1) jgslinl 5Ly oS pudais 1 Silogsl > 0 @
3l a5 sals Set e o ) bl 5ldg b oS oo et Slegsl jobo 4y Sy b > Gl eudais jo

S b et el ol A 5Ly a8 e 02351, 3 ol by

(reactive .l oo Sb o)lg pl SUs o3game ;5 gl 35 0 Sloe S s aSod 5lg a5 8,
capability curve)

g dlo oo ol cons Set Jlaie 4 cos 9351, ol aiS oo et b a5 o ousaiST) ey aulas o

Set jlaie 4 Gloj ol SO L Ll aiS po i (gl abazd jobo 4y .51, g5 casS poss 4l 5y a5 e

23,5 SOy 0D

cws Remote L Local s Gs,b 5l as (6)lbe o |y S5m0 b2 00isS pedaist stws > 0 @
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(Stopping) ol s cwidlw idgio .F,)F,0

2 SShegil jgb o Jol alag 10 S p Cudgogd (oo ;S ol 50,5 5L Jeld Heil 5 Sle adgie ol
sslps s Sloy yo a8 s cpl oS 5L 1) Tl &g ol e (0 058 (o0 5L (2 )15 il S

(Loss of excitation fault) <G > ols cavs 5l sl l(full loaded) el oo 6,135 ,L SlS

29l (6 S sl

A Swd S5 by aS 09l oo Eel ekl Cpl gl eoly asid S5 Sudg o 5L a5 Slej

Qam..\l.._%)iJ)J w).’g.,‘.CL’ 5\."5_"5&).’) J.n‘a.c-)‘ r:‘;\fﬂoli:].)}wuu.’nlfo ou\.ww.a.’a.a.tw)‘)‘m
excitation-regulation second step fault .v

Remote L Local J,uS & b 5l e jgws pols Y

S wlys bl S S (de-excitation sequence) sy SG s ol e wald o co s 5l

S a5 ol o
So25 )] Sl g e 5o el ST alss )
sl S0 y25 5959, S0 y25 el 5l jelateg Wl (o ol g5y, el il ST s
FOL s o canslio s (0551 3,515) 69t 5 b oo & S8 S i Y
st Sop oS sk Y

A5 gy (AT S Sy 09 3l 1 S0 s 45T sl e (y5e0 50 i S alid (s 5liasS

il oo 9,5l Sy 5581555 58,5 18 5l 6 xS sl ez IS 0l
20,5 oo 5 SIVL 0 a5 oo cdls les yo S ald sl b S Cudgs 4 B

225 oo )8 (g eml Ll o 1) gy 5 le 5 990 (o0 00l S S0 ald A o jetes SO
5l LT e lae 4 689,5 o ey ples BLOIL S, 5 s o 5L oK. (NVerter forcing)

S o JUsb et 1y oy )
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uol.é ‘Sl.b odls J° AVR )’| ‘s)b).g 0y R AT
(Manual channel regulation) ccws cdb b oubiss .£,10,)

(local control -524) _.s o> bl
1Wgd (oo Selegil by (Fws Sl ol Sl 4 e 5 5 else Sl plaS e
Watch Dog sl .\
yo3tewl 5Ly 6,8 ojlul o e Y
(excitation overcurrent 1ststep fault) Jsl al> o slhas - S o5 ol > aslal Y

ey IS Bk ol g +EXEX la (e b 5l Glgs (o0 S0 25 Ly SET pOINt (8l 2l ol
5,5 oolal (Local control)

A8 oo i il set point b celise a5 (5 lade 4 1) oo b2 c0aisS pudais

JUUELTS GUW{ LA PRV SOV ST PVL T H VS WE DY SRR NURRYC S L SR PR C S V-SSR S S S LV ¥
2Bl (PN scSUlgias ;o Ve 5.8 Slgig S aiSondais jobol SG ol 1o ladess b g5l s leaiSie

(Reactive power regulation)g.csy olg pulicd 00,7
20,5 GBIl Glgi (o0 Dy 90 ] 55T Gloh eudais
-528 :Local ,gws )

Remote ,gus .Y
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ANSI CODE FUNCTION
87G Generator differential MICOM P343
51G Stator overcurrent MICOM P343
27 G Stator undervoltage MICOM P343
59 G Stator overvoltage MICOM P343
46.G1 Negative phase sequence (1st step) MICOM P343
46.G2 Negative phase sequence (2nd step) MICOM P343
40G Generator excitation loss MICOM P343
32R Reverse power MICOM P343
32L Low power MICOM P343
81U1 Underfrequency MICOM P343
81U2 Overfrequency MICOM P343
64G 100% stator earth fault MICOM P343
60G Voltage transformer supervision MICOM P343
37GB1 Tripping relay monitoring MICOM P343
59/81G Overfluxing MICOM P343
21G Minimum impedance MICOM P343
678G Loss of synchronism MICOM P343
Unit breaker tripping too long MICOM P343
94DP Generator protection rack watchdog MICOM P343
49G Generator overheating protection VC603

50/76 Excitation overcurrent (1st step) MX3IPG2A

50/76 Excitation overcurrent (2nd step) MX3IPG2A

64F Rotor earth fault MX3IPG2A
64B MV bus bar earth fault MICOM P921
59TEX Excitation transformer homopolar MICOM P921
L94DP3 Excitation transformer protection MICOM P921
87B Block differential protection MICOM P633
64REF Main transformer restricted earth fault MICOM P633
51TN Main transformer neutral overcurrent MICOM P632
87T Main transformer differential protection MICOM P632
50/51T Station transformer overcurrent MICOM P122
51UTN Unit transformer fault MICOM P120
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Operator interface unit (BCLO) £

S3a hisA VR g5, 00 ol slo o YT 1ls o o (59, 5 9 800 J13 55155 B (55, Caond

BCLO ALARMS LIST :

Historical Adress

Alarms Adress

Alarms Text

0 1 87G Generator differential

1 2 51G Gen Stator overcurrent

2 3 59G Gen Stator overvoltage

3 B 46G2 Gen Negative phase sequence 2nd step

4 5 51GN Gen Stator earth fault 95%

5 6 40G Gen Excitation loss

6 7 32R Gen Reverse power

7 8 81U2 Gen Underfrequency 2nd step

8 9 59/81G2 Gen Overfluxing 2nd step

9 10 21G Gen Under-impedance

10 11 78G Gen Synchronism loss

11 12 60G Voltage transfo supervision

12 13 94G Unit breaker tripping too long

13 14 810 Gen Overfrequency

14 15 64G Gen Stator earth fault 100%

15 16 27G Gen Stator undervoltage

16 17 94DP2 Gen Protection watchdog (MX3IPG2A)

17 18 27ST GCP Control/monitoring supply fault

18 19 74DR Excitation rotating diodes fault

19 20 747TB Excitation bridge rectifier fuse fault

20 21 49G?2 Gen Overheating 2nd step

21 22 59TEX Excitation transfo homopolar voltage

22 23 94DP3 59TEX/64B Protection watchdog (P921)
23 24 26TEX2 Excitation transfo overheating 2nd step
24 25 30GPUL AVR Pulse generator phase reference fault
25 26 52GT Turbine faults inducing unit breaker tripping
26 21 27GCB Unit breaker control power supply fault
21 28 94VTP Gen Protection voltage measuring circuit fault
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28 29 63UT2 Unit transfo tank overpressure 2nd step

29 30 26UT2 Unit transfo overheating 2nd step

30 31 63MT1/2/3 Main transfo Buccholz/pressure 2nd step
31 32 26MT1/2 Main transfo overheating 2nd step

32 33 Untitled

33 34 81U1 Gen Underfrequency 1st step

34 35 Untitled

35 36 Untitled

36 37 Untitled

3/ 38 71MT2 Main transfo tank oil level low

38 39 46G1 Gen Negative phase sequence 1st step

39 40 64F Gen Rotor earth fault

40 41 50/76G1 Excitation overcurrent 1st step

41 42 50/76G2 Excitation overcurrent 2nd step

42 43 26ST2 Station transfo oil overheating 1st step

43 44 63ST1 Station transfo Buccholz 1st step

44 45 63MT1 Main transfo Buccholz 1st step

45 46 63MT2 Main transfo tap-changer Buccholz 1st step
46 47 26MT1 Main transfo oil overheating 1st step

47 48 26MT2 Main transfo winding overheating 1st step
48 49 94DP2 Transfo Protection watchdog (P63./P12.)
49 50 26S5T1/2 Station transfo overheating 2nd step

50 51 635T1/2 Station transfo Buccholz/over-pressure 2nd step
51 52 71ST2 Station transfo oil level low

52 53 37GB1 Unit breaker tripping circuit monitoring

53 54 94CB2 Unit breaker grouped fault 2nd step

54 55 3OTEXM Excitation transfo protection measure fault
55 56 64B MV bus bar earth fault

56 ¥ 878 Block differential

57 58 64REF Main transfo restricted earth fault

58 59 87T Main transfo differential

59 60 51TN Main transfo neutral overcurrent

60 61 Spare
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61 62 50/51T Station transfo overcurrent

62 63 51UTN Unit transfo neutral overcurrent

63 64 71ST1 Station transfo oil level low

64 65 26TEX1 Excitation transformer overheating 1st step
65 66 63MT3 Main transfo pressure relief 1st step

66 67 71MT1 Main transfo tank oil level low

67/ 68 265T1 Station transfo winding overheating 1st step
68 69 30RTD Generator temperature measure fault

69 70 1TWG Generator water leakage

70 71 30HG Generator heating fault

71 72 94CB1 Unit breaker grouped fault 1st step

12 73 Control power supply fault

73 74 63UT1 Unit transfo tank overpressure 1st step

74 75 49G1 Generator overheating 1st step

75 76 LV Auxiliaries wirng system fault

76 77 63ST2 Station transfo tank over-pressure 1st step
71 78 26UT1 Unit transfo oil overheating 1st step

18 79 Voltage measure fault in MV cell (MCB opened)
79 80 Voltage measure fault in MV frame (MCB opened)
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Alarms or 1st step faults

List of the 1st step faults :

- Field breaker is not opening

- Rotor earth fault

- Excitation overcurrent -1st step fault

- Automatic regulator voltage measuring fault

- Automatic regulator Watch Dog fault

- Manual channel fault (when not operating)

- Manual channel fault (when operating)

- Excitation transformer protection measure fault
- Excitation transformer overheating - 1st step fault
- Generator overheating fault - 1st step fault

- Generator voltage measuring circuit fault

- 100 % Stator earth fault - protection measure circuit fault

Excitation protections or 2nd step tripping fault
The 2nd step faults are grouped and cause tripping of the unit breaker
(-K261,-K262) and field breaker (-K265, -K266) : Excitation 2nd step faults.
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List of the 2nd step faults :
e 125V DC Control / Monitoring power supply fault

e 125V DC protection power supply fault

e Unit breaker 125V DC power supply fault

e Excitation overcurrent - 2nd step fault

e Numeric regulation fault (power process fault)

¢ Pulses generator phases reference fault

¢ Flashing too long fault

¢ Protection measuring circuit fault - upstream of breaker

¢ Excitation transformer overheating - 2nd step fault

e Generator overheating fault - 2nd step fault

e Excitation rectifiers fuses fault

e Exciter rotating diodes fault

e Excitation transformer homopolar fault
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Type of action possibly generated by the -A09 diodes matrix output
relays :

-K261 : Unit breaker tripping ch.1, remote signalled
-K262 : Unit breaker tripping ch.2, remote signalled
-K263 : Line breaker YQ tripping ch.1, remote signalled
-K264 : Line breaker YQ tripping ch.2, remote signalled
-K265 : Field breaker tripping ch.1, remote signalled
-K266 : Field breaker tripping ch.2, remote signalled
-K267 : Turbine emergency stop ch.1, remote signalled
-K268 : Turbine emergency stop ch. 2, remote signalled
-K269 : Turbine normal stop, remote signalled

-K270 : Line breaker ZQ tripping ch. 1, remote signalled
-K271 : Line breaker ZQ tripping ch. 2, remote signalled
-K272, Station 6 kV breaker trip

Alarm -S04 (fault reset push botton)
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