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Improved Operation Criteria for a Power Generation Gas Turbine
on the Blade Path Temperature Variations
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ABSTRACT : In this study, I discussed a way of the improved operation criteria to detect combustion
instability in advance F-Class Gas Turbine, which adopts lean pre-mixed combustion system. The data of
16 blades path temperature thermocouple installed radially at the gas Turbine exit were collected to
analyze the variation of individual blade path temperature. The cumulative variation in individual blade
path temperature for one week under normal combustion conditions was confirmed to be up to 26C. On
the other hand, in the event of combustion instability, the symptoms of increased temperature variations
in the individual thermocouple were mostly seen from a few days ago. Based on the results of this study, it
is deemed appropriate to inspect and maintain in Ulsan Thermal Power Gas Turbine when the individual
blade path temperature exceeds 50C of the cumulative variation for 10 days.

25 & g7 e et daAle AEEtE Y Fa 7HAERIONA daadE Abdel AAlsh] A3t &
A ARkl tsf AEH 7RAEE S AR AAE 16719 YEHeE @A HolHE #45t
of /Mg e WolgS B4Rl B dadE 219 dFU e e de: FAHeE A
2602 I ¥ AaEHy B Alofe B 8 A7 HE GRdiolA 2reelEgo] Srtske ARSA
& AT = A%l mehA 71E T HuHAt 2w e e Gl Mok AAH e &
7kt dagge 2710 AT # At £ AFENE HF R ANE DI 1093 FA e 50T ©f
A 23k Aol 4 B AHE ke Aol A3 Aev|Ee R ddEn

N

Key words : €707 %(blade path temperature, BPT)

71288~ Dy max s S HOIE 5 HTSEHA (C)
B, B @HWSHRE (C) D, — i - @F7IZHHOIH & 2[HREMAL (TC)

B, #1 YHENRE (T) Sy EHELRE MRt A R2EAt (T)

B A DHERRE (¢) Vi EHSURE 120 BAR2EA(T)

T Corresponding Author, yongil0322@gmail.com D, : 2=HR} (T) V,, : emHsi ()

48 SRZAE



A= st 79k TE 7hAE W o A= A4l

T.ME

ZHAEY A 129 AATtATE AhTlofA A
‘g=lof ElRIoA oSt A5 2-&stEE F7]ER]
oA 22 AukAQl AEiAAIZIHES] AL s, H
olg 2k, AA S Gk Eut ofyg} A4
AL deA o5 St ojof Btk AR 283t 7HA

512 W501F 71522 TIT 1,300C3<] EEaE 53%
2 AAE mdoth. ARA: ALGH TAIE Al 7t
B8l HSENE B 459 7HAREE S U=
t o] 25 Y52 % (Blade Path Temperature,
BPT)2t gttt 7EAEY &4 § A4AH #st] Qs o
e 2e2dS 23 A9 AEE AU AseE
S e FAHEE QA= SleH o= dAERt
o]l A71ZF Aulg Zdote AH| SFARLE gjE=
AE WA= 1 H40] Sirt. & AtollA= 4t
253 W501F 7EAE O] disto] A4 AaiteiolA Y
BPT W3}t 2} AAEQHY Al 4 Al BPT ¥3t 4]
< o AFAPE At 2527 B Hof ol ASE
HET £ QI=AE gRlsk=t it

44 AATE9F EQHY AAATE| S SAdolHE HE
st1, F5E HolHe 8 AolE 542 WY

sjo] 37)9] Fkow FEst] LwHst BAo] A8

2. 7tAER HAZOMEI ISR 0| 2

__ Premixed

/
| Low
Flame

‘\‘Temp\ o

Air

\
\\ \ Low thermal NOx —»  TurbineInlet
_ —

— Temperature, TIT
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Bird view: Turbine exhaust cylinder and BPT Thermocouple
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Fig. 2 BPT thermocouple configuration on W501F gas turbine exhaust cylinder
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Fig. 3 BPT deviations of Unit #5 on 25th of October
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Fig. 4 BPT deviations of Unit #5 on 16th of December
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Fig. 5 BPT variations between 25h of October and 16th of
December

At E2o|l= 2= HaKDeviation)E FEAISHL JoH,
B2 16709 BPT YAE YeRHL Utk BPTHA g
Hr} 9T =2 BPT 5491 91471 BPTHi A4, BPTH4E
o 11T W2 BPT 139 §4)7} BPTAZH =2 Lhehst
ok, AotRE 2L WAL 34] Gob 2 E Faet A
o ek & YA

Fig. 5% Fig. 3%} Fig. 4 Afo]9] BPT w3lekg Uepd
J =}, F50E Fig. 39 REHAE 71E0R Fig. 4
9] 2-WA} 7hof| T = LEHI K (Variation)S FA]
gt F=oll= 16719 BPT HA1E HERIL Tt 7] 4]
LSRRV, )= A (2-5)2 28T 4 QU

V=D, =D,y (2-5)

o}7|14 D, Fig. 39 10925Y0] A& 7 BPT £
LA sgsta, D, = Fig. 49 12€916Y9] A=
/iE BPT 2EHA}o] it

Fig. 3%} Fig. 4004 Zz} gRIgt BPTHIE A4, BPTA
I Cok= AHglo] Fig. 5914+ 21 $A17F -14C = 74
¥ BPT Wsp7} 7H¢ & A& 891 T 5= 9} o9k Zo]
BPTHT#E 71E0.2 3 Aot s Hejoke 7|12
o] FeHeto g BPTHiE| A4} BPTAZH = HY W
oA AALL7t Wslsls A47|E FEs|oE B3t
Ag g 5 A

5 WAzE 7kAEY Z2uE] Ut BPT 249X

g3t dd7] SR} BESHe ol Hule Bt
St QAL BY9 AANE 91250 GFOE 5

52 omEHESHs

ol

U3t AAYFOR H57h FHTE. ol A2
A9 GO A7|oA T A7tATt S F
SHA] AAMTGOR o3t Bt ojeld Ao o
247 B4 BPTE SAY) X% 44 d47] 9]
22 2ol /A Brt. EG, 2ENE B4 L4
14 3,600 rpm] VT SE2 ST 3 Aarks
L 383g0] wet fagol WS ddvts Sxo) 3
2O ololAlrt. olfat JFOR AhAEul 24 F 2
7708 BPT 2497 8okt A2 97t 234
WEEL Aol gtk Heb daRege Qosle &
A4 U] 22 & 7| 32 ofe] Y Adv] L7t wig
Ste A€ AbRe] gAEH] StshAls A4 BPT wakepel
e Hee] Bl 27 o} YA Axi
o w2 BPT Wt 542 S5t B4 SaAelst o
2 BebgAElol A9} i BPT Wsto] et 2AvlolsS
5 stel B4k Gk

3. HAYE0 T2 HSU2T Het

re
P
o
u)
=
=)
il

PAFILE WAIES 243 9

8 A gEet 2 A4 A SAIHolE 7 2e
ottt & Q= 209 ol 7heE AL Bl W501F 7kA
EfRl9] 219 iAo gt A%ds aEete] H 3
H ARG o] 5-9f RAHolHE BdAH 24
22 39l A RRA Wt daaty e
el S5 A 291 Aot v Wik o] %]
715 HARE o 919 A4 B AEIE A

T FE= Aokal HolE P 4SS F3 5 61
9 =4 A2ARIE tdez AE AT

+dolE e A SAYEALE AHo] A7FEof
< Historical Ho|8E 2832 Hlol8 A=8%F 3
w49 AF/gE Leste] HSsiin. Hgtd 2ol
+© BPT 43} th8dhe dar] fA7E 2877 AlA
TFLE olFshe 54e 2ofste] 287 30~80 MW,
80~120 MW, Z12]11 120 MWol} 74k thd 0.2 384
= 23] A A4719] BPT HekE 245tAt



A= st 79t TAE 7rAE W o A= A4l

1Day m 7Day

N T

12 13 14 15 16

BPT Position

Fig. 6 BPT variations after gas turbine overhaul
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Fig. 7 BPT spread high trip during turbine start-up of case 1
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Fig. 11 BPT spread high trip during start-up on case 3
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