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A EL z2ge] $EE SAWAE Be NAF(AAY o 10% ol 8HA
A5 R "ok (shaft runout)e] °|d FF

o
= o ‘ITTQ’]'
574X (Gen. brake system)?] &2} H5& &It of gt
%

E¥E= =6l E- 9 A AZF|7]
Speed rom =X A of et Panel Meter
Servomotor stroke mm Turbine pit X Al=Z At
Lower Brg bracket Dial gauge
Shaft runout 1/100 mm
Tur. Brg support
0|, o| SN RS- abN
T, R LMIIA 2 R
Dam water level EL.m X of &
Tailrace water level EL.m Ao

i)
o
o
i
rr
N
Lo
e
ko
e
o
—o
4
]
i,
2
N
1o
oft
)
4
ot
ftlo
B
o
o)
o
b

EdEg= che E™ A AMEAZFT|7]
Elapsed Time Al-& Stop watch
Speed rom = XpA| of 2t S EEEA
Servomotor stroke mm Turbine Pit stroke X| Al A|
, . Mold ==
o Upper guide C L X1 of uF 2T X[AA
R Lower guide “ “
RTD G Thrust ¢ ¢
TBN. guide “ “
TBN. bearing oil “ “
Thrust bearing oil “ “
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Eyes 2| =S R BN ALEAZF7|7]
Shaft stuffing box “ “
Air inlet “ “
Air outlet “ “
Upper guide T x| of A Recorder= &
B H “ “
R Lower guide
G Thrust
TBN. guide “ “
Recorder TBN. bearing oil “ “
Thrust bearing oil “ “
Shaft stuffing box “ “
Air inlet “ “
Air outlet “ “
Upper guide T PN KA A
B
R Lower guide “ “
| G Thrust
Dial TBN. guide “ “
2= A
TBN. bearing oil “ “
()
Thrust bearing oil “ “
Shaft stuffing box) “ “
Air inlet “ “
Air outlet “ “
Casing mAQ T XA Fed A
Runner Crown Turbine Pit “
o Runner Tip, Band Turbine Pit “
Draft Tube Draft tube “
Sealing Water Turbine Pit “
Inlet C g2 AT SH2TA
Upper BRG Hzt=n = )
~2 |Outle Lower BRG d2tra £ ¢
i Air Cooler dztr-a & )
Tur. Bearing dzrra £ ‘
Oil cooler Inlet C Qil_cooler S22
NO.1 Outlet Qil cooler “
ce Oil cooler Inlet Qil_cooler ‘
NO.2 Outlet QOil cooler “
Oil pressure tank Tank “




THUMLH SEAH KWCS 31 50 17 55 : 2021

Eyes 2| E™ X ALEAZF7|7]
Upper Brg oil tank mm Tank KIALA
Lower Brg oil tank Tank “
FH
Tur. Brg oil tank Tank “
Pressure oil tank Tank “
Slip ring 1/100mm Top cover Dial gauge
Shaft Gen. upper shaft Upper bracket “
run-out Gen. lower shaft Lower bracket “
Tur. shaft Tur. pit “
Vertical um Upper bracket SAH
Upper
bracket Horizontal “ “
Axial “ “
Vertical Lower bracket “
s Lower
(p-p) bracket Horizontal
Axial “ “
Vertical Tur. pit “
Tur. cover Horizontal “ “
Axial “ “
Dam water level EL.m X of Al =2 A
Tailrace water level EL.m “ “
Tur. room temp C T RHAI SM2TH

%} (dynamic balance adjustment)
15 =338ty FH719 54 =¥ JHE =Aso IAF, 25 AL
AAE -] FAFHES I o] AP HHl EFdA E=e 7] I
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& ol F o] A},
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E 3.1-3 SHPYE =3 5F¥=2Y Fou4s
b E £F] 259l A8 H E717|
Time Al 2 x| of A Stop watch
Speed rpm TRt M Oof gt ST A
Servomotor stroke mm Turbine Pit StrokeX| Al AH|
U Vertical um Upper bracket Vibration meter
B Horizontal um “
B Axial um “
L Vertical um Lower bracket Vibration meter
NS
B Horizontal um “
(p-p) B _ :
Axial um
T Vertical um Tur.brg support Vibration meter
u
) Horizontal um “
Axial um “
= G Upper shaft mm Upper bracket Dial gauge
e
d N Lower shaft mm Lower bracket
=
< Tur shaft mm Tur.brg support

(@)
>
offt
N
offt

N
i
2
~
IS

offt ot

#

5
3] o]FolA:

‘A Al'¥(automatic start & stop test)
715 2 AHA FFo] =A% (sequence diagram)ol] wEl TAER

| e 2 5RE AlE ™ Y(parallel ON) 744, 2bE A= AlSH
FEl(load FH)ZHE T34 A BA7EA 9 ZF GAE Al
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3.1-4 Xt& 7|5 HZXE

~

o

I
o

=
=

M
do
I

AR AHZZ|7]

HF
Pt

Master Switch "LOAD” | of Al Stop watch
High Pressure Pump "ON” X} A ofgt
High Pressure Pump "OFF" “

Preparation Lamp "ON”
Bypass Valve Opening

start
Bypass Valve Opening

end
Main Valve Opening

)

4

start
End of Main Valve

Opening
Casing mAQ

£

AT
Pt

pressure
Actuator Lock Release 2= R}&| of gt
Turbine Start Lamp

HONN
Excitation Lamp "ON”

“

Ao
B

uy)

Rotation speed PM

Turbine Rated Speed up

AT
Pt

o M2 Ay

Servomotor stroke (mm) mm
Syncronizer(43-25) "ON” “
Parallel Lamp "ON”

. A5 A B 2~E(automatic stop test)
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# 3.1-5 A5 X H2XE

E 3 &= = E3 2 A HZ7|7]
S| Servomotor Stroke mm Turbine pit KAl A
x| Casing Pressure mAQ = XEA| Of 2
~ Generator Output kW X of A
Master Switch "Stop” | of A Stop watch
Parallel -out == P
=Xt Pit
Servomotor Stroke mm
Servomotor Full Close Xt Pit
= G/V Locking Operation =7\t
X Brake L "ON”" 2-=
F faie -amp S A of g
S| Rotation Speed rom
N| Turbine Stop Lamp "ON” “
High Pressure Pump "ON” “
High Pressure Pump "OFF" “
Brake Release ‘
o Main Valve Closing Start T AhA
; Main Valve Closing End “
” Bypass Valve Closing Start “
- Bypass Valve Closing End “
Temperature of Turbine Room T T KA
Oil Temperature T Press oil tank
Dam Water Level EL.m A of A
Tailrace Water Level EL.m “

3.1.7 H3lAl A H(load rejection test)
1) FALTRAZI7E B A Foll AHATY Aal o= FskE A wf 4 Ao A
7F Ao g FAste Aast, A& S Z

1/4, 3/4 B3 Ag7s)ol A AA

aw} WM Z e, ﬂﬁé,‘i dE =8 FAoT &3 A oA a3 Ay 59}
A& E, ddy] "G ol BEA Yo =EA sy g @AY Rz 3
313, 18 e A, slol= Ml HHA 5 A AN, AHoT B
ZX g wEAA}

2 ZAF=E FaUg
@ AlZF7](meter)oll 2T =4
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E 3.1-6 AZ7|(metenoll 2lst & =5 FUS
s -1 = 2| E3 2 Ad
Rejection Load kW Hofa mMojgt | RIEHM RFE MH
Reactive Power kVar ACtd F5 MHY
G Load Current A ACHHE MF
E Under Load W | Molal mMojet | xerd mg
R et Maximum (R-SZ4h) kV AtctE =0 Mot
A After Stabilized v ol S ol
0 (R-S7h)
R 3] Under Load Hz TRt M of gt Atet™ F o
™ Maximum Hz AtctE =0 Fobe
- After Stabilized Hz otM 5 Falg
E Under Load \% Mol Al A of et Ateb™ O XM oF
X M ot Minimum \Y, PN L= S S S Ty
c After Stabilized vV SR PSR,
Under Load A Mol Al A of et Ateb™ O XM ¢F
T Minimum A TS PSIN PNFS R
E MF
. After Stabilized A SR PSR,
Guide Under Load mm Turbine Pit At Stroke
Vane After Stabilized mm otH = Stroke
Stroke
RunnerVan Under Load mm T=Xb A ofugt A=A Stroke
© After Stabilized mm ot = Stroke
Stroke
T Under Load rpm =X} A of gt Aotd HE
U Turbine Maximum rpm ACHE 2D &E
R Speed 3 )
5 After Stabilized rpm oI T &
| Under Load mAQ =Rt M ofut Atet™ Qb
Casin B _
N g Maximum mAqQ Acts 20 ok
E Press.
Static Pressure mAqQ - 2T HXA| b
Under Load mAQ Draft Tube Atehd obed
Draft Tube _ Atcts 20 £
Maximum mMAQ
press. =
After Stabilized mAQ Ol = ot
Dam Water Level El.m A of Al AEHHE X =2
Tailrace Water Level El.m M of Al Ateb™ gh2|

_10_
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Pressure Gauge Level El.m H 57| o M| 2 X
@ ARHAS A AT 2
E 3.1-7 ANEFE FRo oft £EY =Y FUIZ
E4 2R
E3E= = = =xo 4 sy e ALE H ST
H™I| dF A ACEAIE 2kl CT Test Plug 05A AC Shunt
gH™7| ™et V MetMSE &el| PT Test Plug 07110V AC V-V Set
EIRS = kW AtchE3 gkl |CT, PT Test Plug AA M A
SSG(=&7(dh 0"™H A Hz F-V Set
SFSES RPM |&ZASE &ol
PMG(Z=Z7|4h) 07110V AC Stroke TD
Ha 2= =l _
MEZE HE mm 5= A7h Bol MEZH PSENESILL Stroke TD
INEAE7|
i X|IAIX] V AC| Stroke TD
Pl HE | % | HARE ol sd
ME ZH K| Al x| mm
Aol ot mAQ zlo ¢t 2ol | Aol o H Tt 2tz TD

3.1.8 YA ¥ (output test)

1) FAERZE @9 SHER s 283 Jtol= M)l 22(guide vane
opening)®| 7|, & H L5 TS SASHY FH7] < ALY, =9 AASA,
7hol & HlRl(guide vane) X2+ 7179 = HdHl(hysteresis)S &<13to]oF FHri.

2) SATEE FaU&

# 3.1-8 £HAE EHE=YH FU I

5y &= = Z3 2 A Mg
Reference Load KW ZHFHA 7| FW
Output kW X of A AC Power Meter X|Alzk
it Reactive Power kVAR Mo mofjgkel XIA|gk
il Voltage (R-T) kV AC Power Meter X|A|Zt
7
| x4 R-Phase A HOI&l Hofurel /A2t
T S—Phase

_11_
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T-Phase
R-Phase Stator C M ofa ™ ofgkel X|IAIZL
<L
- S-Phase Stator C
T-Phase Stator (¢
o1 Voltage Y H ol Al ®ofgtel X|A|Zt
At
7| Current A
Runner Vane Opening % =X A of et
G/V Servomotor Stroke mm Turbine Pit
%= Casing mAQ =X A of et
Xt %= Runner Crown mAQ
of Runner Tip mAQ
Draft Tube mAQ
Sealing Water mAQ
Water Flow Quantity cms =X A of et
Gen. Upper Bracket (V) umpP-P LH7d 45 nixlso =z Pick Up
(H) umP-P MX|2XE EAIEAH
zl Gen. Lower Bracket (V) umpP-P g2HX 7| Al lfx 522 Pick Up
= (H) umpP-P MR LXE EAEA
TBN. Upper Cover (V) umP-P Turbine Pit = S22 Pick Up
(H) umP-P MX|2XE EAIEAH
Generator Room dB LHMI[ A
2 Turbine Pit dB Turbine Pit
=2 Draft tube
Draft Tube dB
Manhole
= Dam Water Level EL.m X of A
2| Tailrace Water Level EL.m

3.1.9 H-3AH(load test)
1) B4 H3lolA A& xste] 1A FA(stator winding) %9 ¥ eH7]9
5

2§ ol Rg 2 A R FR, o, 0

241 1) 0) 2 (bearing) Lo Tk o] 4
= T Bx7]7]d W o) 5 ot fsl AAIg
2) SATEE FaU&
® 3.1-9 F3lA 8 S™HEgsH FU I3
Al"g g = = E™ Ay
Elapsed Time H-m Stop watch
Output kW 34k ME A AC Power Meter
2™ 7| XAl 24

_12_
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Al g & = = E3 2 Ay
Reactive Power kVar “
Power Factor % “
Voltage (R-T) kV “
R-Phase A “
M7 S-Phase A “
T-Phase A “
O X7 | Excitation Voltage \Y Mo{ A X ofgt
Excitation Current A “
T Stator - R T K| of A
x} Stator - S T “
ur Stator - T C ¢
: B Upper Guide T A of Al Bearing Metal 2 =
- R 715
71 G Thrust T “ g
Lower Guide (¢ “ "
= TBN.Guide T “ "
= TBN. Bearing Oil (¢ “ Bearing Oil 2=
(RTD) 7=
Thrust Bearing Oil T “ "
Air Inlet T “ HMI|AM Z7 25
715
Air Outlet T “
T Stator - R T Recorder
x} Stator - S (¢ “
ar Stator - T C ¢
f B Upper Guide T Recorder Bearing Metal 2 &
. R 712
7 G Thrust T " "
Lower Guide (¢ " "
2 TBN.Guide (6 " "
= TBN. Bearing Oll T Recorder Bearing Oil 2%
R ¢d 71 =
ecorder Thrust Bearing QOil T " "
Shaft Stuffing Box T " Stuffing Box 2%
715
Air Inlet T g 2+XM 7| Cool Air 2%
715
Air Outlet [® i
T B Upper Guide T =Xt Mo{gt | Bearing Metal 2%
At R 715
gt G Thrust T " "
= Lower Guide C " "
7| TBN.Guide (6 " "
TBN. Bearing Oll T " Bearing Oil =&

_13_
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Al g & = = E3 2 Ay
=2 715
= Thrust Bearing QOil T " "
(Dial) Shaft Stuffing Box T " Stuffing Box 2%
715
Air Cooler Inlet T " 2EM 7| A Cool Air
2z J|E
Air Cooler Outlet T d X I A Hot Air
Water Casing mAQ XAt Mo{et | Spiral Casing &
Pressure 715
Runner Crown mAqQ 4 Runner Crown &3
715
Runner Tip or Band mAQ " Runner Tip, Band
&4 I 5
Draft Tube mAQ ” Draft Tube 23 7|&
Sealing Water mAQ ! o V| §
Cooling Inlet T HZbpE = H2te A2 E
Water =7 £y
Temp. Outlet Gen Upper Brg. T i 2HE
Gen Lower Brg. T Cooler &
Air Cooler (¢ "
Turbine Brg. T "
Qil QOil Cooler Inlet T NO.1 Oil Cooler
Temp. NO.1 Outlet C
QOil Cooler Inlet T NO.2 Oil Cooler
NO.2 Outlet T
Oil Pressure Tank T Oil Pressure
Tank
Runner Vane Opening % XA K of g
Guide Vane Servomotor Stroke mm Turbine Pit
Exciter Coil Temp. T
Tr Atmosphere Air T
Main 2nd Voltage Vv X of A
Tr. 2nd Current A
Coil Temp. T
Oil Temp. T
Dam Water Level EL.m K| of A
Tailrace Water Level EL.m
Temperature Turbine Room T T RHA

_14_
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ok
ook

T UM M|

OpA

32 BRxAH A
321 7}olE WS ZFA7F AY
(1) AREE 2~EZ39} 7tol= HIdd MEA) SHAF

O AREE 2ERF9} 7lol= HIQl M= AAZE HAH7L, Addada a3 A

(°1 & ol¥ & d(hysteresis)olet oh)7F A7 A &3tk
@ SAHYgEE FaY &
# 32-1 710[E H|2l =&TV|F AlY SHESEH FUE
£y g5 ch2| EY Mg
Load limitter Opening % =X A of gt Knob ¢ x|
Guide Vane Indicator % =X Al of et Meter X|A|Zt
Servomoter Stroke mm Turbine Pit Scale =&
Guide Vane Opening mm Casing A0 &4
Squeeze mm Turbine Pit GV H A A‘IEEE{ MNE

@ AR=E A AP
D 7ol = wQle) zAkeo] R H}
F4E e ZHs}oof sk,

A8t7] 918 Ao MREE o5 A=

i
_‘ {
-

=
@ SHYEE Faus
E 3.2-2 MEZH JHEY SHANEY SHESYH FUE
£y g5 cHe| EH 2= N Y
Servomotor Open Side Pressure kg/cm?2 Turbine Pit Meter & 7| EH 2k
Servomotor Close Side Pressure kg/cm?2 Turbine Pit Meter & 7| S H 2k

(B) AEEE AHALE ZHA
O MEEES - H 5
@ =AHTYEE FQ &

#32-3 MEZE Azt 5HAY SHSSY F2U8

£ &= = E™ oY
Servomotor Stroke mm Turbine Pit Mo 2 MEAlZE
Servomotor Close & Open Time = Turbine Pit M7 2 MEAlZE
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70

KIr
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(7) F&h(dead band) A&
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