E&OMW ol L= R

SHAKPS(F) T 1= @
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j Tel : (031)710-4393

HFEAOIA AR Q= &7 Beolts 2

4 Sigl HHiE &40] Wo| Edshs BECR e
Al B2 Bl @A dnbig 22 BolA tie sast
FZOIL) =AUl E718E EdolE EdAIE 2ot
BT Bl ol AL B grol= Ale)
TO% H=E XA & e @ol Elisiy 53] dls &
HRET) 208 QRIeR Atgshl Q) Eol HYl B
Hole &loll thated AIAIER] Edflol B4 7lee &
Sk HEl S0l 24 B RAEE FEe e 4= 9L
L} 21 &2 &7/-Yo] 1rdlseE JXsio] E71H4

=

& =all #d e 2} Lb &t siEe) 5971 & DI
HOI=7} mie, HidkE, 3709) @77 HEEIQUC,
fdo=alt HEJIOI‘: i 24E Sl Bulol=

& M7 EE 70kl Al BAEE RS

2. 3NHHI NG NN

2HUE

2.1 7|4l At
—J4] ! Single Pressure, Single Casing,
No,n—Reheat Condensing,
— 3|84 1 5l 6,850 rpm, BE7] 1,800 rpm
EiRl 1X} Critical 3,246 rpm,
2K} Critical 7,548 rpm
2PN7) Critical 2,601 rpm
— PEERF CW.(EVISEEROIA BT )
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— W7 E : Sliding Pressure Mode
— Hi7184] © Axial Exhaust
A HP 94kg/cm?2/ 486T / 141T/hr
L2 1 1680 (HPsHPsHLPs=10+3+3)
— EHIZH : Solid Rotor

- %@ZHE : Continuous Operation on a Base
Load Basis and Cyclic Load Variation

~ XX © Indoor

2.2 MI’_’E 23 e
71EE 10,98 v
& 16.3 ton/hr
1 95 Kg/ont
14817T
18] Exhaust 2% : 76.6T
— Bl Exhaust, ¢ | —0,79 Kg/ar
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f
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—Shaft Vibration(TBN Rear Radial
Bearing, Y—axis) High® TripHE. (Alarm
83um, Trip 110um)

— B9l 2E} Last Stage®] B9 1707} Arcly} Zol
gaty ) "oy MT 23 59 377

7IEeR wEo] e,

Damping Wire &&
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— B 50]0] SIEAUSF HIE § 0] ARc B2 —No.19, 21, 37 29|

3.2 & 9x| € EM
— K= 2Fe] Y82 Damping Wire HoleolA 1

At Trailing Edge W&o Fg £ 2%}
Leading Edge Z O grHg}

01 Key Eiade J/&
Numbering rNLW Key Blade J|
C.oW. §

7 i

[O8 6] 2T 2T Leading Edge &4 &%

No19 Cracked *
NO21 Cracked,

3.3 Al s &Y
O Shaft Vibration Limit (Units : impeak—peak)
— Turbine Front X, Y :Alarm ) 84, Trip »
110, No.minal=59
— Turbine Rear X, Y :Alarm ) 84, Trip »
110, No.minal=59
— Gear Box Pinion Front X, Y :Alarm )
87, Trip Y 129, No.minal=46
— Gear Box Pinion Rear X, Y !Alarm )
87, Trip ) 129, No.minal=46
% Sensor Type : NCPU 8m (7.87V/mm)
O Casing Vibration Limit (Units : mn/s veff)
— Gear Box Front Hor. : Alarm ) 4.5,
Trip > 7.1, No.minal=3.2,
— Gear Box Rear Hor, : Alarm ) 4.5, Trip
> 7.1, No,minal=3.2,
— Generator Front Hor, : Alarm ) 7.1,
Trip » 11, No.minal=35
— Generator Rear Hor. : Alarm ) 7.1, Trip
» 11, No.minal=3.5
¥ Sensor Type @ Velomitor (4mV/mms—1)

O Turbine Bearing ¥ Sensor ¢ |/%3F

& — Shaft Vibration Sensor:VE3341A B /
mEWIRIFERY 1_._;'%-_’ VE3342A,B / VE3344A,B / VE3345A,B

[1= 3] Mas s3j0|S

—No.19, 21, 37 gjdele MT a1} wedo] 2rAsE,
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VE3341A.8

Kph
B A
Rot
View fr;lt'rml end
VE3343A VE3343B
o O g GEN _%'
Gr Box l 1,800RPM l

VE3346 VE3341

i

! VE3344A8B  VE3345A8B
VE3342A.8

[ 7] #1018 % Sensor UX| WL T

Casing Vibration Sensor : VE3343A /
VE3343B / VE3346 / VE3341

Trip =71 oF 108 & AL TA| &ISolA nlAist
TS Hunting 8&0] LERIE 202 Hob 1

SOt TFEFOZ Bladeol of® 7HrIHo) #F

— Ft

o2l ;o Liet S

R=ZS

LRy

1~Ot Blade 177} €248 1
Mass Unbalance@™ QI510] RlE £=0| 25}
o] IEZFQ] Blade B0 IHE TsE Sdke HR
o1 Last Stage®t 77H2 Turbine Rear
(VE3342A,B)= dlsgi0] % FE TripX|Ql
110um= =51 Tripe2Z olojFL), Trip OIF
Al 3RHHQ) 71s 9 AXA] AEe 39 HE
HZB|R0) 25 B 4,806~5,124rpm
oA Turbine Front(VE3342A)E& XEZH0]
110mol /S Trip® oz Hol zb
PointQ] RESgtCE HOL Trip OIF &4 AHE
OISIAI7 A= HRUE Z O THHALE

System-1 SZEH
Backup® ZIE DataZl Software Version0| S¢X|
Ue AR FUSH £X OY0] X AUCH,

L5 o=

System—10lA] £2(Print Out)= Plots2 Z7Z &t

Trip 7] & FTELS 10um W], Aol R=e 0 Zt Plot2| Scaledl| &gt ZIE FFx|o|ch
0.28~0.59mn/s= AR OF ASSIGTT

— Trip YAl TBN Rear £ B B&0OIA 137um(1X 4. D|ET 202191 2
lleum= Ftf TSZE LEYeH F= rsx

I= SIEFUE=OILE, TBN 8B Trip
o 7T~1412 F=0)
ZL O, Gear Box EXEE 5~10H2

ZERICE Generator Al0IA =2 5Q 21510

TELol Ble

rSislZS!

T—r_"1

M A Mg E28 Hos BaEr),

2

OO

p=3)|
=
H

4.1 &Y Az % &Y

— Damping wire hole ¥ 2A]

Damping wire hole T B4 1Eo] A|AEO]
2 i, AR 717 & AUSLE7 60% olH0] &

T

[H 1] S20IE At Al ZIFE

718410 £A0] HEE FA] 77 & BAE

Sensor ltem No.. Trip 52 ® Trip Al 12 X7 | 2R M7Is | 3R XIS
Position _ Time | 030000 | 030535  0446:30 | 053356 | 104945 | Units
RPM 6,850 6,854 5,124 4,806 4,835

TBN Rear VE3341A 10 (4) 75 (80) 44 (45) 49 (51 54 (52)
TBN Rear VE3341B 10 (5) 137 (116) 81 (85) 78 B9 66 B3)
TBN Front VE3342A 10 (5) 114 (113) 109 (108) 103 (103) 108 (113)
TBN Front VE3342B 10 (&) 98 (79) 52 (51) 49 49 50 (49) ym
Gr Box Pin, Rear VE3344A &) (52) - - - Direct
Gr Box Pin. Rear VE3344B () (79 - - - (1x)
Gr Box Pin, Front VE3345A 3 ae) - - -
Gr Box Pin, Front VE3345B 3 15) - - -
Gr Box Rear Hor, VE3343A 0.28 2.71 3.48 31 2.32
Gr Box Front Hor., VE3343B 0.3 2.33 2.04 2.43 1.84 m/s
Gen. Rear VE3346 0.59 0.87 117 0.59 0.78 Direct
Gen, Front VE3341 0.58 1.07 1.06 0.68 -
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7FsE0] Ul 3-49 ok Bl FAAN = SEAIA
718 2%l8lor &,

— Damping wire

EalAl Damping wire 239 Z8EE & 1
Sleeve AF MREEQALE HORRIRITT
ko] Sleever= 2 BEHO] glolEal, o (IEREO
Damping wire= k= B2fE No,43 Blade 0=
Ul R= W&
TSt &o] 271Xzt 4= QIr}

M, No.43 Blade Tk g8 £ No.43 PIX0IA]

9] Damping wire 20| OI&F No,43 Blade %
©= Tensile stress 2P O Damping wireZt &
HesE 22

EM, Damping wire Sleeve’l WA EElEHA
Damping wire®} Blade Hole AlO|S] ®&F F7h}
OFEF Damping ForceHaEs 2Ret o= AE, A7

F= I B ks,

YHUZAS, Damping wire

[O& 8] No.43 Damping Wire D&

37 470 No.21, 372 & Tz A] koLt
wHo] HAE Bfo|=olt), ¥ Tie Wire Hole
TEROIA AlEMEO] Leading Edge 9! Trailing
Edge %oz HARQTH #Ee ALFHEISH
No.213} No,37 giiele nhHEAS Qslo] AKZRSH
o, No.6 @ Hole Tie Wire Hole H10] &a)

TR} DR RS 91510} AMEEILL
il wiel 24

DIl & 2719] wHol WAHE S1Eelo) it
ool #Eo] YR=E Iersky Hinkd
2) leading Edge ¥

B9
ol
I

m[o ol

! Trailing Kdge &

OllAl LigamentE Grinding Outdt & QIAAEI71=2

SIFOlS QIFAIA 28 ol o]=A| St T¥
Tie Wire HoleOlA 2= 23S TR &

71E0 TSI BEuE AJHEHIE fist
of olgtal T FR2o| s L2 ATE Tf
S 1Z=7|12EHigh Cycle Fatigue)@] D&
S HojF=al ok

[

o
32T

o2

oo i

o
H
o>

o ,H

o

{

Mig i Mid
[J& 9] No.37 QXY M-

ARONA] 87 F S1eH] FEo] Zi2F Y BRYO| &
QIFO] Hi= HEOW, IL, IT BEo] ml2xwd
MTHREO| IH HWEre fieho] O]HEQE clal=o=z
THAIZ! ThHolLh HEr@ribREe @

X3 QIT) RIS TR 1751
M, AA| G0l xRN EESH XJO|E S LAl 2tk
T} oR dRlo] AN =& é@% = 5 lQlth
No.21 g|xe]o] mihHe thg 18 €90 Trailing
Edge Z4t T]2HH0] eé@lﬂ‘ﬁr/k

OlF HE THHALRIONAIC] w1 HEIEek2 TEOA
= L4k — F5H0] Bigko|nl, TLEOAE 2kt — 2519

[02 10] No.21 I3 ARl
— GArE1t
© 7 AIERES] #R
TEE Trailing Edge

Yl Leading Edge & &%
Tie Wire HoleOlA AEERIQH, Tie Wire2}o] BF
0] FFH0| Olple] FEE o= TET,

No,219] Origin B0 2128 &80 HEERL
OL}, AFEQ] didkde it BEVFssh, o=
ohHo| weE 712]9] nraSEo] LERL QT EAL
St TFHOZRE HAET AIEC] RF= O AT

T AR Bo] ko] efate AEEAIE VR
2= QUi (Transgranular Fracture)3Th,
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@ Mid Range @919] 1ipH

Mid Range G90A Q] e dad d&lo] Hin
A EEsH AEinE= AR (Intergranular
Fracture)Btt, X350 mEFHA Jasel S5
(Striation)o] UEF QJUYCH, HEBEAE WE 27+
wEE AR QU BAUREREe] WEAel I
Qretolghal HojXLL HEEAAN Sojaiist Hald
B HEEX] SR

Spectum: SPECTRUM1 Renge:10 ke¥

aaaa T T ———— T ~ <‘
g

Likat

Fekbl -
LK
Feial kAT | 1 N
fin s dolsl | el SHIWAL g
T T + 5 3 B 70 N 2

o 0 30

[3& 11] No.21 IIAGIM2] EDS EMZ L
® WEapH-QIE A
T2 QIAmHS) AR =g PRt
T2l Mid RangeolAl HOFEE 2EEA
H&50] MoNo.tonicgh QIEIIFHO A= BEEA] @l
AT,

2 AKEEI0] SUBHIA US| BUsiiomn, 3
wojo] BE=Et pIg ANISIol DIMERIS TSI
12

20O Grit - No,400 Grit —
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No.800 Grit — No,1200 Grit — No,1500 Grit
9] AR AAIBIFOH, ZiZE ofd Anpeiof 448
BEsros nkalo) o) AnlolAl LR dntes Al
FEH= BHH O R SEIHTT,
AAIE {51 TIoloR2E HIOIAE Gum — 3um
> 1] MR QU B ABRoR AROLE &
2] 0.05mE Algsly Fudnkelgnh, dueinr =
2 9 oEss NESK] AXAR] £ gntetie SE
slpom, nMxRzr BES st BA2 [HNo.3:
HCl : H20 = 1:2:3]2 ARRSIYLL nNzze]
oA ARZE HIES X50, X100, X500 oI,
ZF2+0] ARRIONA] 7H20] o= 2mn, 1mm, 200umOITE,
— AAOFEIEN
SUMAIERS] Tie Wire Hole FRHES HESIGCE A
Kol we7t FEo] doiaoltt, Ankate] St
ZERo]] Al=0] H Zglo| FELERICE OEh
ZEro] vhY 0l WelsHA| s EokAlEL
o1o] UPAAIS AlEet 4 UTH BHEE HO) A

= oF 30umBT,

O R

[O& 13] Hole =2 B

[C12 14] Hole = HiTH(X500)



E X0t} 2 FHE ZElslo] gt ni2HAlE
E WE g 4 AACE 2oL SRe]o] oo s
A UgE TAES HE g 4 QAL Ol vt
e 7180 SHo= WtEr], ol LIEERRe w
SrEiridel} £A02 LR Qlon, o] AT} &
LETO] 2RRHAIE 2= ofgth

[O2 16] X100 LIEEZ]

|
Bl
o
AU
ol
gl
1S/

BT Of2EAOIE EE0IQO

B
©
g m
Mo flo

H, Jholl Ot AoR Bl 3]
TO] Zoldkato] UARAS WASH & AQUOLY,
Olo} T WIHSES AIEHIC| ARAIE oF
£ RQCE I8 Tie Wire Hole®] THS &
2Bt 23 wENREh) SoEt WEtomo] I
WASES WA 4 QYO o]7|ojA] #&o]
AERE Ao ThobEr)

— FYlo] FWiut (B AR HySS FEE0 1
~

F7IWFE(High Cycle Fatigue)2A], BAIEL]7]

Ol O] BAITEDIT & 2= 9o, 379
HoleX} Tie Wire@to] AAEQD Agt Tsof 9f
St Zox ], oSt FB7)Ee] sk s

Slole e@ols W FEE BEole] MARIEE

5. 2THOI=! 20 N MBS QM| MR}

5.1 2%0l
— Total Calendar Hours @ 3,666 Hours
— FX) AIZF: 2,578 Hours
— & 237 AIRF: 988 Hours
— &% 11.1% Ot (3.5MW) 2TAIZE:
430 Hours (12,1%)

5.2 |z 2H g°f
— A &9 24 (Low Load Operation)
A &2 27 A7) e FAE T 2o T2,

3,5 S
563
168% Y

N,

MW ZE -3 BMW Ol 5
378 ~
115 \\\i ."/A‘\
[
=
Shut Down

40 T 5
1o 7%

[ 17] X £ XA (E= 3.5MW O[O

— & &8(Low Load) 8 & A 7&

(Low Vacuum)yed

O Allowable Pressure at Turbine Exhaust by
SIEMENS

7T0% Oletel ESlolkl= Max 0.388kg/anra”7FX]
FEELE BolE 7T0% — A0%= B5H AU d
X sl e O, 2kg/afalbA] WOIEITE XS}
2 10%, 3%/ 2EE te okl dl(Limit
Values for Low Load Operation)oflkx] H50]
A5 BYET YT, “FOR SHORT TIME
OPERATION ONLY”OJAl SHORT TIMES] WEsH
FHol= wX] FUA 0,20~0.24kg/eras ZHE Al
7F sotk 270] sgE dY(for short time

operation only)OJt
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EXHAUST PRESSUNE

frglem®a)
o8 TRIP
043
0388 : ALARM
o3 gma&ggr TINE i ;
PERATION DNLY ! i
024 o i H
0.2 B ; !
0,17 : H H
ALLOWED FOR CONTINUGUS H
TION H
H
T T H
i i i
3%
i | Ao% 0% 100%
RELATIVE EXHAUST FLOW %

[O& 18] Allowable Pressure at Turbine Exhaust

— BNl Hi712%(Turbine exhaust temperature)

Bl Hi7]2%=(Turbine exhaust temperature)
= 10-12MW=E 28 &9l 72 60TcTEER oM
FOIL}, EHE IMWE & OFREE 65~80C%
BH3HHood spray system ZEs)7} QUAXEE 2H
(Alarm: exh. temp. max permanently 85C &
for 1 hour max, 85~105T) O|Li2] HAFT,

— B8] Hi7|8(Turbine exhaust pressure)

HRl 7|28 (Turbine exhaust pressure)2
10-12MW=E 23 =9I 7|1¢4e —0.787~—0.812
kg/et BlRI0|T, EEg IMW=E WE O|FRBE
0.759~—-0.827kg/mt BEr=Z UTla HI}IEATE

70% 3} oleolN= Fa HRloIKRE 40% Fat o)
Slofli= —0.8kg/ar7t HARE S0P 2F0] Sl8E
YA (for short time operation only)@} &717F 28
e d(allowable for continuous operation)@
BAOIEZ BAE HUEN JHUSS & 4= AL

o E¥l ER(Trip) 5A17F A(H) 714 0]

Z717F 2851889 (allowable for
continuous operation)olAl 2XEUAEE 89min
B2 A Sort 2370] 38y A (for short

time operation only)ollA 2HFE,

Exhaust | Operating
Press. Hours Remarks
(ko/crta) (min)
allowable for continuous
017-0,20 | 269 min operation
E717F 2d9s18499)
for short time operation
0.20-0.24 89 min only
(SAIRE 2d61839)
Total 358 min

OrHIZIEIITE)
FUUHNTL 1§C I8
JETG LA Loy

Tel : (042)865—-5390

1.1 &1 2 s=H=M

7LV = ARIO] EEE 5= Q= =9

ol

A7} A

i
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A=o] ATE o7IN= T2 W7IA Salol]l SlsiAl 2
S g Qlf gEv|e] sEeHlE d3Eskal Stk
TER}Y R0l olgt BHAl, ARREFRO Qs SHAl, e
St TR ot QIsh F=ARB0 Ot AR HHEY

B

ol 71018k= A, EE7] Eejetd oAl 58 15l
A EE719] EEEd oA erEEAl 285 ojoF
T} TtA olel EE o] 7HK 7ied AREES 7|

1.1.1 WH7| $ATLAMR Wslo] ofFt S4
O.

SA7IARIEIE 0.5psig™ (0.035kg/ar - g)OllA]



