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1- Normal Operating Condition
2- Abnormal Operating Condition/Unusua Operating Condition
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1- Stable Operating Condition

2- Contingency Operating Condition
3- Load Shedding

4- System Control Center (SCC)

5- Area Operating Center (AOC)



19 S — 093 fuad

G120 50 5y sl byl g —£-Y-1-¥

3 ey P19 B & Gl R 395 0 el (g)hladl Ll & ailobes )3 0nls sy bailpd a8l dreg >
Ooilb g Sl Cumdy b (slaio g (b Slunul 9 855365 00 )8 (ST Laulpd )3 Jlojosee QSIS g 2580 alad a5
g axlge ()l 0 00

Sgde b e o Jbid & st 5 ) g ol ) ooumte oloadlga 5 sl o8 ol o s Lulys

ool b ablie gl ciloby oS Ll § coolass > dmosssS’ (Kamlen 5 (lopoj ol p3Y alobis (gl ad) Lulys 3

o565 13 (25U ol 3y Y5
b ((FomnsS 9l) LMl (slyil 5 oS iy camd (oo St 19,8 (slygil iy ailebs (S0 pSUl lg (slaosiSudys
logos dilobs 5 (el )3 loanly cpl (S s )87 Jlo 55 (63b5 (sloyguS ) (gl six b SlgskS do 1) o5 ol
D5 0 1B Cou 3)90 Sy g bawgio slassly b ol 5 slaz )b (9Kt slaygil 55 s Lealy cpl 3 )0 |y (i i
9500 JoSui 5 ol sacuond jl logas o 50 (5551 Mg oS S
oBgps 4 (63959 ol (e —
o) JS oy g Sl —
ol colaa lyme —
loma (sl wlg yo sl g ol o5 (b 059y ) ol alols &S ) ool gy (pns 3) o9y (63959 b —
(39) (oo 510 0B g5 (63599 s sl o5 (py5 (8L g0 gl g sl 005 duas 0T >
Oy~
165 -
29155 ol Sl ple g o535 S0 el —
OmF Sl Slies o g 5y -
o9y 5 05155 s SeS Sl —
(0B g5 sglome Cumy 1) (558 ,Lid (sloslS g Lol (sl gile sl 5 —

(39 0 03l olSgy i jd (s lhe Lyiulyl dr i) Hgil,55 A8 —

1- Ancillary Systems
2- Auxiliary Systems
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1- Hill Diagram
2- Cavitation
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1- Maintenance
2- Ordinary Inspection
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1- Routine Maintenance
2- Maintenenac Testing
3- Off Line

4- Megger Test
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1- Diagnostic Testing
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1 - Preventive Maintenance (PM)
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1- Predictive Maintenance
2- Breakdown Maintenance
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1- Data Logging System
2- Log sheets
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1- Operations Head , Operations Supervisor
2 -Designer's Operating Criteria
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1- Three-Part Communications
2- Manua
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1- Standstill Mode Fulfield
2- Ready to Start
3- Pre Start Conditions ok — No Discordancy
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1- Normal Stop
2- Shut Down or Emergency Stop
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1 - Selector Switch

2 - Faults

3 - Delayed Trip

4 - Fast Trip

5 - Delayed Shut Down/Shut Down

6 - Rapid Shut Down/ Emergency Shut Down
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1 - Operating Modes

2 - Standstill Mode

3- Rolling / Speed — No-Load Mode
4 - Speed Control Mode

5 - Standby Mode

6 - Field Flashing

7 - Generation Mode
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1 - Synchronous Compensator Mode / Synchronous Condenser Mode
2 - Reverse Power Relay

3 - Line Charging Mode

4 - Warm Test

5 - Spinning Reserve
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1 - Distributed Control System (DCS)

2 - Equipment "Local Control Panel"

3 - Unit Control Board (UCB)

4 - Power Station "Central Control Room" (CCR)
5 - Automatic Generation Control

6 - Joint Power Control
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2- Leading Power Factor
3- Steady State

4- Load Set Points
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1- Rating plate
2- Over Load Condition
3- Temperature Rise
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1- Differential Expansion
2- Rotor Rim
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1- Hydraulic Thrust
2- Rotating Runner

3- Stationary Shoes
4-Thrust Block
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1- Speed Droop



Ad o W0l I 5y 1300002 ~opw

$298 dilobw ©y08 (3,5 )50 Ceamnd — &
ST 39l 5> (SigyslloaiiS o ilog s 5 W ygaindl i (295 b (Sl 1)9l5 5y oS oo g9
sl 535 sl 98 o Slaganyg 0 Cansd B g Ol S8 el (b e il Sl b
Pl ygisegpm 5 pugitudly mle (Sgpdd op QI L dlsye iz 13 I cplcunl p3Y 550000 (o S >

235 (o 3158 oaliul 3)90 JLid Cou (o) (e bolyen SS9y (SHgydd igeg peY sene S 0
S (5 3 )95 Ologlald ool g (515 128 542 -F-1 V-

Orsy SR 55l ploj el — Al

oo ala bl s oo plod )3 (000 it b 5b) o 59090 s5ile (o wakals )98 alais 5 pa3 (5
OF9y Ol 2350 el 398 oS 29d e @il (Lol b S edgaoe e (yglS (Lol b (g9 oS iBgia
b @98 4y )l (coddall (glodon)d ()b Al Sty AS oS (ooulalS (lad )3 C8 o St g 0357 1035 L) gg09 p
Qg g JidlS Sygeo 50 A5 dled 5t Sty Hlid Jg ad dales o soly Copw iol38l g 2L aasy
O Aty oy Sleg Hlade b dalgd S te )b Bls ple (5 e i3l Jg o o5 Hlié i8] dadog > oAb
Ygome a5 bl 5l 33,5 o aseio(,lid iulisl g ey Gil3l) el 3 cpl oo Jobs dbul b euass clavaso p
Dy 18 b edgase pd Sy Hlid il a8 abl gas 13 Wb beasy )0 (i di sy (ol iy !

S22 5% E 815t 35 8es (glwdinge -
2,1 Caoal dis 93 5 ()l o ya0 pR 4y 555 pulas
Emg )8 aSd S 0 ) gy gl wilas —
dgdoe b Sy 3 Sy I8 pslate 4y 3ygl8 3 Shee (WUl g Cubl (giluaig —
ol 65 4 b WS o (95 (S gyl Elgl wdal lp 1) (dme slagtyy 5598 BN Vgene
P9 2995 Q9 sSiw 1y 2ly Gl o0 oS 9500 5975 4 g8 Gl Sledal (pl b oy oo Bl @ dly SlLugs da b,
Mg «dgph aSd ) waly o By canly sals 55l L g o algs daly (19,57 ) e 3 gl dire gl g
Slyass 0 395 LG ST 9 Ll 5,98 3yl a5 el ‘.\_ﬂuo LY b Ol WU cod oS )y lS 8 S e 5y
P83 sl S 4y g3 S (1L 9) (lS 6
Gl 01 QDI € pus g) lie b il B Sl & (o (F2945 St g l30) (orkalS (sloazg gl
ok 028 i bl o S Ll (Sl slayiygl 5 pslaie cnl 4 2)h bl Sl 4 Jate slaasly



o5 S A W00y i )T g 5y I g0 p S loid) AF

5 s oyl Sl oS s 48 WS e 4Ll ysl8 wlbols & € Bge gy < &S 31 dgrg (OLID 4 pawse
g b iyl gl 0ldd )3 Gl Sy Gige bl b adlie (9 W8 olie) sy ol Gl Slastie
& ©lsd "Gy S o sl p3Y oles Clgiee Gig 0005 e b ly 2 9on sl Sl ja il lasuia
[V ojlad g2 ye] 295 (el (o e 4y a5l s s (ydy (sl Sidy90 Gloj &8 0,8 alall (oo |y (Sloe Cnnbge

&S & SasSlyer 5l g 0yl dg3g (SIS Gy gyl ol 1 Sn wisl @84Sl S 4 ate doly asslis
ooy Slaglal sy 4y &S 29 0 el Gladd (63)lae > i g dalezt jlidyee s b o Jloe! luibs lawg
b olos s b oo ol 219 5L g 0392 5ygl8 Sy Gl 41 5l 4563 )l9e 3 948 03> (6 SIS Gl Cus puo 04D s
(18h e 50 g9 5l Logos &) J LS yows yuod 3o b 19y )35 JUS pwe 4 LS 55T (392 faome 4 d2g8
soly & 398 o 02latul (G)g0 > S €,I5)US jne 03,5 oo (A5 Cumidg) 353 Sle CuBye 4 S Sl
LS g 4l SO L bLS)I

S99y - JUsd £95 Sl )9l (5132050 -F-VI-Y
G ywlipuo ailols > (g0 ypy calises clacdls (o waly J,uS lp 1) (g)buw U] aSey5)6l8 yyhe (sladilolus

ALl e (Sgyamg i8Il = Jlion 55 51 050 ool 3

Dy o Dl yae g5 slaailols 4 jeme S5 claasly 13 93l cne e 5l cveal (615 po e

P98 J58 Gl I8 caliseo gycdls —Y-£-))-Y
bylys cou 55 g dolg Bgi g (gjlilely wulyd ¢ Jluond 0aiS S Cland 4 jaore A by 5yl ladilbs

Wity 3 Slas (gl 0sd imrber i 5 olSay b ladpe SuymSIl aSd elojl g balyid dy Ay« p0 0 iliseo
el ol 1) sl ) 7y 4 el ol 3,5 oo S5 osd iy S Gl clakedlod 43 43yl8 S alobs

(bl oo €o1s 2397 55 31 J S lolos (sl o8y oS ol ] 2 39
T g J 58 Sl — I

9 B ol @l b oaiS S dhwgts g (ooeal ladonyd (SWbjl lie ey JpS e
e ye b)) 008 aubal Gy e 5 aly Cs iy Jle MR oS S Al ol 5 358 e dubre o JIS]
O Sy SIS (o dilitie Ao g3 )3 Cop S8 b b e |y (5945 e 9 Al ) (S
FaBjk JyuS il bawg (( Sabjlh Codgize b Cop SRS cle (6503 9 (mdaS gladgn ) (Sadjl Codgie

1- Dashpot

2- Plunger

3- Speed Control Mode

4- Proportional, Integral, Derivative Permanent Speed Droop= PIDP
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1-Proportional Control Loop
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1- Three- way Ball Valve
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1- Proximity Switch
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2- Station type Cubicle Switchgear
3- In-Line Isolated Phase Bus
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1 - Breaker Failure Protection
2 - Hard-wired Control System
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1 - Programable Logic Contoller (PLC)
2 - Redundant System
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1 - Base Load Power
2 - Voltage Dead Band
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1- Main Protection (Primary Protection)
2- Back-up Protection (Secondary Protection)
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1- Slave Devices/Slave Equipment
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1 - Uninterruptible Power Supply System (UPS System)
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1- Reciprocating Type Compressor
2- Screw Type Compressor
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1- Package
2- Sacrificial Component
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1- Static Simplex Filter
2- Rotary Filter
3- Double Filter



rry o Wl 5y — o)l foa

s il 530y ol)l 4 b pild alaises) JolS B3 b g (639 aed (25 (0,5 3k Gayb jl jld () 4 -
lso J3U 5l ol oo @le @ops 5l an J3U e e —

SOle 530 e sle )3 yilid (585 )y g (g5llel, —
J9d gl - o

o T

SIS o by s 33,5 oo e ] 4y celalg) YLl plos & sl o iz alaiomo Sy (gl)l> Ygane o yild o]
Sy yid dbize Jlow gade (59) Ygere izpn )5 Jate Jlod daie g 4 (2l Jlail b Slgw) 4l
Db 59y p Ygere slitand il g lgp A5G o (uSepS 5500l 235 o uad jLid BMBI age g odimd Ll
555 oo )18 alaiome 315 )3 ol (gt (53l g b qadd S (o0 518 b dlaioo

0l b Sogll et 5l oS sle sl 5 295 4l Smodly iz Sl Wlgioe ouimd g soik slobsy 9 (554 (BUL
Al 520950 00 3l S Ysans (Blo (pul il a2 ) 0l 4ty O

Soads Blo Jlws 5l (32 Ol S g 3)ls diimo (s alaio 515 4 (699 @ild 3y 1298 Blo oS
ol 03,5 o 0)ly s glaxeds 4 YU Cond | g dgu oo Culin il YL Ao Cuow 4 Bl askad (63550 Cladsl e
2 555 b ol 90, 329 @) 4 3 Ceams Sl 0T sl 93 51 e (e 5l Sl slaplp &l (ixe ol

Do o Coldn jild 295 Crond 4 0ud ddial Sl e ilo oo (Sb il slagad S5

TS

il o Lt v claoiS Sl ) oolizal b JolS (68 5505 5 (St
SNBSSl i ploj 5,16 (5l6 suome ()5 S A Ygome uSopS 9390 9 woSae (Sguiiunds dilolws o BLL

J9d -z

S T

sobdr Al s (295 9 (63959 4 Jalle 0idd i 2ol S I S o 45T Bl alaize 93 (Sl Jg> yilid



R S ] (0BT 5y 5 5y 135000 SloB))

rra

2 0l Jgome Jsb &0 g Juate 350050 & slezl aSIS 11 o g IS8 e o Alugty il adlsions 53
iy oo )8 LS cod b datme 93 48 g 035 b slaezle

298 s b s Ol eyl (sloygd slagp il plin 5

9 kb alaione 93 5 (g9, 4l CVlas] o late ol (gl 298 JB DS g ond adss L8 Sl gy il
29 5k b oy aladoe

Do 21 Cgwy LB Claad  oles il Jodlljgiws b sillas yild 5LSged 51 e

D il ol S pgo 4 b eslasriio wlabad OB ]

D9 g OB auol Bl Jgeme (B b (Shidcu] g0

Syl

Ioh (g yidad —¥—£-¥-1-£

Igp 5o ik gyl

W9l o i 0des £9 )lax 4 (IS sk 4 lgn (sl il

g5 4 o ol 5o o] il 303 (Blo Sy g 0ud aBINl y93 (b iS5l Gy o (Bl & Jsko g5
Wbl digd iy 5 pogasie slaie slasy Sl Slo g9 cpl cunl pouge Bras JuSy b (uslail )90
5 A58 o 5 (Slslg 1500) g5 (slmelSid 13 395 nsls ) Liged o 4218 IS (lB) alsiono Sy 3 g 045
gt S ol gz S50 Blo (B 3,5 o0 Gl Jlé 95,5 b de bl ol BT Y g s |
ly ol 4ol pLSin ol )3 48 Al oo 39l jlome Sl gyl 4 g 4l il38l len s blde (> jieglie wd
Sybigm w3l 35 ey 5 9V5h iy B s 5330 3 il 655l 35 g

sl dli gl )0 1 uld ol ol same oolituly (59,5 5105 JB Jshe 4 Jolo ol Blo &S Jsho g5
s ) ) b ot By g sl 4B )18 (6315 QB S J3I ol (318 ()5 SO ol Jglaie g 9 0
P g5 Sl e oo S (85 lp]) 38 (Saer ol e B e 58 celie 9) S0 53
ol Ol b gt BB a8 51 3939 55 Jgku

ol 3l 2950 03935 o (Blo (g) 0ud gan Jlé 93,5 (Sl il basgi 5 005 5uad polie ©yg0 & pos g5
sgxe S dawgdy g 390 o0 AL (Slawd Ojgo 4 (Blo g5 cplop bl (o) Slaens g9 Glgioe b yild
oSisd 5 3 &S ) 3l Glaguse )3 (505 ab el 0 5 035 CS o il 20 ) ol )gige o B

odel (g s> jl (1535 sl )3 g 39 co atie] (g A o g oD dlund B A 1D 9 39y 00 93 3 I3

1 - Ball Valve
2 - O-Ring
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Shaft Packing — Shaft Seal

Power Station "Central Control Room" (CCR)

Expansion Joint
Sacrificial Component

Three-Part Communications

Disolved Gas Analysis (DGA)

Maintenance Testing

Diagnostic Testing

Thermal Aging (for Insulation)

Infrared Scanning (IR)
Sprinklers

Initial Start up

L oading Within Ratings
Non-Essentia Loads
Cracking

Ordinary Inspection
Bearing Pads

Shaft Runout Reading
Not — Scheduled

Thrust Block

Operation

Nameplate/ Rating Plate
Jocky Pump

Shear Pin

Local Control Panel
Unit Control Board (UCB)

Signal de-coupling
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Slave Devices/Slave Equipment

Ancillary Systems
Field Flashing
Eddy Current Brake
Dashpot

Base Load Power

Shut Down or Emergency Stop
Rapid Shut Down/ Emergency Shut Down

Delayed Shut Down
Normal Stop
Synchronous Compensator
Overhead Traveling Crane
Turbine Runner

Steady State

Standby Mode

Standstill Mode

Generation Mode

Spinning Reserve
Mode
Underexcited

Line Charging Mode
Overexcited

Power Control Mode
Speed Control Mode
Rolling Mode

Hunting

Operating Modes

Load Rejection

Creep

Breaker Failure Protection

Packing Gland
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Proportional Control Loop
Lantern Ring

Shaft Run out (for Unit Shaft)
Counter Bored

Deflection

Boring Bar

Mandoors

Head Cover (for Turbine)
Speed Droop

Frequency Droop

Bulkhead Gate

Fixed -Wheel Gate

Ring - Follower Gate

Top -Seal Radial Gate
Emergency Gate

Roller Gate

Slide Gate

Manua

Resistance Temperature Detector (RTD)
Grouting

Bi-Plane Disk

Spinning Reserve

Black Start

Reverse Power Relay
Horizontal Sweep

Operating Procedures

Rotor Rim

Circuit Breaker Closing Time
Permanent Magnet Generator (PMG)
Speed Signal Generator (SSG)
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Dial Indicator S pSeilul el
Taps (5lessrusly o rmpon Gl ) Loy
Runaway Speed I35 3 @ s =6 iy
Battery Cell &b sk
Pilot Cell (d9)cs2 HB 4 s 5L 590 ) Leily gl
Secled Cells (1o 5L 3590 13) et SalS sl I
Vented Cells (Locs 5l 3)90 y3) o 55 g9 sla sk
Grouting Hole ORGP ey
Distributed Control System (DCS) ol x595 JyuS ailobuw
Redundant Control System caclae Slaniy b J,u8 alobw
Main Protection (Primary Protection) hol cblis sladilols
Back-up Protection (Secondary Protection) Oludy cblas sladilobs
Amortisseur or Damping Windings (703 ) oS Sl (slogeo s
Damper Winding 2 S Slptne (o
Float Charge (b sk 3)90 53 ) ol 55U
Normal Operating Condition e (6> y0 0 byl ys
Stable Operating Condition Sl oy b Lol
Contingency Operating Condition oo y0 00 00 i Ll o5
Abnormal Operating Condition/Unusual Operating Condition @dlepe 3,58 bl
Contracting Nozzles bl slae g
Safety Valve Olsebs! yuis
Butterfly Valve lgy yuids
Three- way Ball Valve laon b ad,b aw b
Ball Valve Slaonlo asls i
Spherical Valve 89S yush
Closure Valves 0AS dgdune 95 51 (63959 (5l i
Gain Factor gl o >
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Slave Device &b gae
Rotating Runner (for Bearing) Cawlyp BUL 0035 > guie
Full Gate Operation oMol alas (gl 5 b (g5 5 Slos
Bearing Liner oBLL e
Ultrasonic Syolyd
Delayed Trip Syl L a8 Guy o
Fast Trip (bli> slad)y Bk ey b o)ley2
Monitoring Activities Sl slacylad
Rotary Filter JISgH
Double Filter Jrg> lé
Static Simplex Filter S e pd yilid
Multiplate Type Filters Slaaos gl
Felt-on-Wire Frame S slayld
Complete Loss of Excitation I 50,9155 Sy by alad
Black out oSl ass JolS” alad
Load Rejection b oS Gl — b SLSU abab
Restoring Cable (Sl 13,9 wilobs o) Sl LI
Tandem Operation (for the Crane Hoists) I S oV jloae wia g Siug plgi 3,5,
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Stationary Shoes ol glacliss
Load - Break Switch b s dded LB als
Air Blast Circuit Breaker @b g @8 0l
Draw out Switchgear 295 &9 3 29bl slasls
Limit Switches &> slaals
Automatic Generation Control (AGC) (599 51) soly sadg Hb Slogl J s
Offsite Control doee 5l )6 J s
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Programmable Logic Controller(PLC)
Joint Control

Static Checks

Speed-no-load

Countertorque

Bearing Clearance

Salient Pole Machine

Package

Packing Box

Spiral Case

Gate Trunnions

System Control Center (SCC)

Area Operating Center (AOC)
Operations Head , Operations Supervisor
Designer's Operating Criteria

Micro Speed Drive

Rough Zone

Redundent Power Supply
Uninterruptible Power Supply (UPS)
Capability Curve (for Generator)
Saturation Curves

Die Penetrant

Differential Expansion

Inside Micrometer

Probe

Rough Zone

Short Circuit Ratio

Response Ratio (for Excitation System)
Leakage

Seepage
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Load Set Points b eule bl
Maintenance RIS
Predictive Maintenance $boS i (6)leS
Preventive Maintenance 81,8 i 6 eSS
Breakdown Maintenance oKty o3 sloj 4o 5)leS
Routine Maintenance wole (6l

Power Swing

Hydraulic Thrust
Human-Machine | nterface=HM |
O-Ring

Counter Weight

Dogging Device

Equalizer Voltage

Self Lubricating Bearing

Thrust Bearing

Guide Bearing
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Abnormal Operating Condition/Unusua Operating Condition

Air Blast Circuit Breaker

Amortisseur or Damping Windings
Ancillary Systems

Area Operating Center (AOC)

Automatic Generation Control (AGC)
Back-up Protection (Secondary Protection)
Ball Valve

Base Load Power

Battery Cell

Sdle s 3,5 )8 Ll

@b gy @8 Al

(303 ) oS Slggme (slogenoa
ol Sliwes

ladlaie S 55 50

(192 J1) 2ly g )b Slegil s
ity cblis cloalol

Slaozlo oS5 50

(Wli9) Bpae oxie aly Cuand Jlg5 3g5) 4l Jlgs

<AL Jgk



baw 5 o (s lotaw ] (500710 ()4 5 ()P0 (51,

Bearing Clearance

Bearing Liner

Bearing Pads

Bi-Plane Disk

Black out

Black Start

Boring Bar

Breakdown Maintenance
Breaker Failure Protection
Bulkhead Gate

Butterfly Valve

Capability Curve (for Generator)
Circuit Breaker Closing Time
Closure Valves

Complete Loss of Excitation
Contingency Operating Condition
Contracting Nozzles

Counter Bored

Counter Weight
Countertorque

Cracking

Creep

Damper Winding

Dashpot

Deflection

Delayed Shut Down

Delayed Trip

Designer's Operating Criteria
Diagnostic Testing

Dial Indicator

oL A
OBbL e
OBbL Saas — Bl Szall

(s1lgp (sl yuds S £95 350 1) sldxtogd £o5 5l Suad

oS s Lo ol

(obwo (g5lloly) o8 gy JolS el <l > (gluslel,

ol sl

ol > ploj ) (5l
SSTUCRE Y

sy s

(9315 ) )8 cubl oo
C))Jé .\.Jf o,\.i': LV OLO)'

0AS dgdume £95 5| (639)9 (Sl yud
Il 3 ,9l5 Koy by alab
Lg)lbﬁo).gg X u""’u“"i" Jm]).w
bl sl yguis

3 LW

e 4334

lbe jgleis

oy (257 9 b

P S

IXVLY k_il.e{u.u.ﬁ (ST o

by — (Sdgyiun oaiS e
Lg).,..&lis’ L L5 d)‘)h.cﬂ wy

Sl S oy ol

ul)q‘;u d)b):"’)-?c’ d]ﬁ W) u.>|)]o & lxo

o sl iole]]
ExSoilul el

ey




rey

Die Penetrant
Differential Expansion
Disolved Gas Analysis (DGA)

Distributed Control System (DCS)

Dogging Device
Double Filter

Draw out Switchgear
Eddy Current Brake
Emergency Gate
Equalizer Voltage
Expansion Joint

Fast Trip
Felt-on-Wire Frame
Field Flashing

Fixed -Wheel Gate
Float Charge
Frequency Droop

Full Gate Operation
Gain Factor

Gate Trunnions
Generation Mode
Grouting

Grouting Hole

Guide Bearing

Head Cover (for Turbine)
Horizontal Sweep
Human-Machine | nterface=HM |
Hunting

Hydraulic Thrust
Infrared Scanning (IR)
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Initial Start up
Inside Micrometer
Jocky Pump

Joint Control
Lagging Power Factor
Lantern Ring

Limit Switches

Line Charging Mode
Load - Break Switch
Load Rejection
Load Rejection
Load Set Points

Load Shedding

Loading Within Ratings
Local Control Panel

Main Protection (Primary Protection)

Maintenance
Maintenance Testing
Mandoors

Manual

Master Controller
Micro Speed Drive
Monitoring Activities

Multiplate Type Filters

Nameplate/ Rating Plate

Non-Essential Loads

Normal Operating Condition

Normal Stop
Not — Scheduled
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Offsite Control

Operating Modes

Operating Procedures

Operation

Operations Head , Operations Supervisor
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Packing Box aoo] dladases
Packing Gland oo dils
Permanent Magnet Generator (PMG) = uabolize b 5155
Pilot Cell (390cs2 JB 4 g5l 5)90 59) Leialy ol
Power Control Mode ole J s el
Power Station "Central Control Room" (CCR) og, (535 o JyuS U
Power Swing (S S 88 ) 58 sl
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Preventive Maintenance 81,8 i (eSS
Probe Y g
Programmable Logic Controller(PLC) Syraby BB daie glaosss Jus
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Rail Runway

Rapid Shut Down/ Emergency Shut Down
Redundant Control System

Redundent Power Supply

Resistance Temperature Detector (RTD)
Response Ratio (for Excitation System)
Restoring Cable
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Reverse Power Relay
Ring - Follower Gate
Roller Gate

Rolling Mode

Rotary Filter

Rotating Runner (for Thrust Bearing)

Rotor Rim

Rough Zone

Rough Zone

Routine Maintenance
Runaway Speed

Sacrificial Component
Safety Vave

Salient Pole Machine
Saturation Curves

Sealed Cells

Self Lubricating Bearing
Set Point = SP

Shaft Packing — Shaft Seal
Shaft Runout Reading

Shaft Runout (for unit shaft)
Shear Pin

Short Circuit Ratio

Shut Down or Emergency Stop
Signal de-coupling

Slave Device

Slave Devices/Slave Equipment
Slide Gate

Speed Control Mode

Speed Droop
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Speed Signal Generator (SSG) ey JUSw )95l 33

Speed-no-load

Spherical Valve

Spinning Reserve Mode
Spinning Reserve

Spiral Case

Sprinklers

Stable Operating Condition
Standby Mode

Standstill Mode

Static Checks

Static Simplex Filter
Stationary Shoes

Steady State

Synchronous Compensator

Synchronous Condenser

System Control Center (SCC)

Tandem Operation (for the Crane Hoists)

Taps

Thermal Aging (for Insulation)

Three- way Ball Valve

Three-Part Communications

Thrust Bearing
Thrust Block

Top -Seal Radia Gate
Trolley

Turbine Runner
Ultrasonic

Underexcited

Uninterruptible Power Supply (UPS)
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USBR: Fecilities Instructions, Standards and Techniques (FIST) Volume 2-7 "Maintenance Overhaul
Procedures for Hydrod ectric Units" , Appendix C- "Tolerances for Hydrounit Assembly".
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2- Stator Air Gap
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Col a.x.ib)f ROV (Sd908 Hooro




baw 5 o (s lotaw ] (500710 ()4 5 ()P0 (51, ryr

ly 53550 b3 U o dith dom > (53550 bt alold T R
(doly 3550 do o ) pgloma coula (glo dom)> jema oy digly 1 ¥
D =2Rsin X/2 &sbre (ool gl agu s qualol 1 D

ool (san 5 il l -V -Yio UG



(SX1) ¥ cuwvgn

S0 w531 155 o 93 4igod
@T ,.slb.\:' 9







rva I sy (SilKo ooy jb 40y 048 diged —F e
197 193 (N ol 5 (GAP) (2lgp Jeolsd (¢ 501 1S4 o
)b >l 0ladd oy 259
(ol (Sl ;> olgh Alold
Cbazy 43 oo (oled dold Olbdo o 2lgd deold Cbazy 3 oo (oled Aol Olbdo o 2lgd dold
Cod g dhun Sl pd (oalild | odlild (a3 g Flby | Cod g dlw b 3 oelBT | cedT gl ;0 9 U
SLid SLid
onb Ly Y o=k YL np ok ) Y o=k YL np

\r \

VF v

V0 ¥

\$ ¥

% 5

A 5

\a Y

Y. A

Y\ N

Y Y.

vy 3

¥ VY

il Ky 9 QBUL 2lsp dold
b ool 1,5 Cunige il i
o B o Jlo
hol 51555 lgn alols
(Excitor) < e olon alols
9155 YL slaial) BBL
25155 ol sledaly BEL
Oy e, 8L
@b il S,
sl ol Sy,
2970 Flyed S
y93 Syl pSlas A1 b 3 Flyed S ek GG
MW) b | S he | ol | oy lJed o

9195 YL sl (BLL

9155 omb slesaly (BLL

Oy sleialy B




oo 5 o (s lotaw ] (51005710 ()45 5 ()P0 (51, rvs

2 SBasly (Sl (w3l (5,155 0,8 diged

9908 S w3l 190 a0

2990 eajl ol 53 S133)5 Aitws 045 o] Clppens 43s5 p0 258 S i plo 5 gy 3Shes 258 S K0

g udlooly ol G il G 29 e J S

el dg)

i Blogshaw

:Jo@l&ywlcﬁjla)l&cw

t g o aladome

1 iSodly)

‘dﬁg}bmsws\.’ywwbduy)b

OP E2

1) g sl pordoslitul sledgiie JS (5990455 Lueg o

0 ypoxi 09 oo haw  —

olaS glrazy 5>

:47!.{).)43& —

4 ATl gl ygone  —

s 23 Slas il 530

().».o.».l.m) ............. :wl))f}og)w—
()‘“Ln) ............... 190 909w —

o) gigeg o )3 0 (¢ S 0jluil o> (538 lie -

bt s Ko iz

ipE gyt Jaosiluel —

e S 4 90055 Lwepl —

eyl cus -



rvy I sy (SilKo ooy jb 40y 048 diged —F e

DCAC 9 sy —
)5S BLL VL Lid g ) (e g ailels —
of sy —

rmaaticslaa 205l o S lele

ey gl o 55

D99 S ey

29991 55 198 g oS

fow 3l e






(SENL1) O cuwgn

(oS (slBA 40 (99 5 (il o

Susxo jLag0 31 e o 499







A) 0 fligo jI Lyt iotpg oo sy 13 92,5 (o — 0 Cuwsy

) et . . ‘e . 1.
ducxe g 31w ¢ y9i (couliiT (GLdaz 13 (43,5 (4l 30
(e

58> yyg8 coudald (sladon 0 & by ye Olaglals Canl 3V dizme SLge Sldas (b g pyei (awll Olpsoss pldil 51 o
5 (e (5295 203 (gl 3) 2l IS pglome sloasm > "(alos)asmsy 5 (p3) il o Aol &5 9o & 393 plod
4 b ygigagpe Byb il 0d)ly (9,5 b 85,8518 ,K0aSy b les 5 oS gl clls a4y jglne sladom > 5 diey <l
e B ) jome 4 byye (sappal p1lSe ) Yoans lodali aisS0l slp 298 @i Bz 59y C8l6Sy )90
9bien iy 3 8 @S polaie 4 U35 5l s Sl Ly s el ol L

(e oo 3 000itsl ) i sainslils olpom 4y 7 elasomin ¥l (Ko j1 Yans s, adsl Slagass plogl el
g plxl JolS blasl b oleglais anlg mb oYL b g bbb (ggy s 5l ey )18 1 6pSol> (gl 95 o0 ool
28l 55k Glise oaima Ui 4 jacme 2V g 039 Yk pYL Cud)l Sl oslitnl 3)90 UL § bajodj cud b

S hl o Slos Ky 5 (oorlal slrdomd jome o (il (13905 Juate S| S 5 g Ghenpd 5 oy SIS I
YL g gy Jlasl b8 e Wby ol oo 93 9 005 sy goulall (sladom > dsganme oy bz j93 &) Juy oo
o ,,MS S o 9 Cadw LCM.JUQ S EY ) ’9 2 ‘>9'“’L5" ;o.»Ja.».s dLmbo)b qu Al u.c-l.s uuo ,«..ws 9 W) DJW.»,S A.JUo
235 o i (gdinpyl p3lSe g 5 355 00 Gl (3550 5l 2 Slogen b) mela LB slagey

Sl By o deold dbgl Cyao j3 g e o] (GaAP) alols badzy o o dalb (3,8 b 51w 3)l50 51 syl )
Dgd S dsy 0 ol UYL 5l ol ol jlade b lasl dadsy )

Gl ol S b g 4l 4zl Alold sl Coand )3 Ly 42l Loled ;5005 b JolS shay YUy o 53 laasgy > 3]
A;>|5 sy Oygo Q{I 50 &S Mt d}l? 5985 b bz po 393 b g 0384 Lg)'lyo OT see b doy d..\.;.gg:j odaw AW PR JJ0
g dunlie Jod B g jbme palie b b ] e alold 349 & ygo )3 g daly5s o3l YIS oyl 28, o Lge

S lp o)l (S “GaAR” slyluledsy 0 Sl 5 e Slasuie 4 dsu o e odd dbul dlold Jad LB e
b blgs o o ygigogpm Byl 5l 03lg jLid 39 aid)S a3 5 5ol da b (e 4 o (6 s (il 5 L YU sa b (98
LALS Cygopd — b g ol ladom )y (g ¢ b CEIESH i mjei cel Wil e el ul (S ST 508 ) Joled ) g
D5d By Sy | (pam Cusd 4 e —)lid

Ll g 5L azy s saopal plod b Lol 2 Mol (gly il caless baas )d ol UYL jl de00 “GaP” 500 douilis

g 00 Ol Lue 45,3 lgim 45,0 o S S o it ok Ailgn laase ) o B agus alad 3, Slee S,y b

1- Reference: USBR FIST Volume 2-4 Appendix D: "Wicket Gates Adjustment Procedures’
2- Heel

3-Toe
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