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var t = dev.ReadTemp();
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Power Output
Gross

450.05 mMw

Net

FINAL SH OUTL TEMP AVR : 564,56 'C

MAIN STEAM PR MEDIAN : 236.64 kg,/cm2

TEMP AVR : 560.46 °C MAIN STEAM PR MEDIAN : 236.22 kg /em2

MAIN STEAM FLOW : 1363.17 ton /hr

Hot RH Qutl TEMP AVR : 0.00°C

Operation Status

3601.22 rem

HP TEN Speed

HRH Line A STM Pr : 41.60 kg/cm2

Flow Condition

1363.2 14

Main Steam Flow

1 5-00 %/min

Unit Load Rate

Cross Over Pressure : 6.78 kg /cm2

RH EXH Rotor Bore TEMP: 333.49 °C

COND A VACUUM : 0.00 mmHg

469.7
2 F(Error)
SBurface Siress IP TEBH. r Surface Siress
I I 4686
0.58% 273 MPa 228 1048 MPa
Metal Temp LA Stress Metal Temp LA Stress 4695
50617 € 2055 % 57629 °C 5483 %
469.4
Bore Siress Bore Siress
|nsm 148 MPa |n3m 146 MPa
4693
Extine Namane 8 AR T - Extioue Mamane - 0 2047 -
A S . f [ o S
> HEl S0 S30] 2| 2|7 Animation =|= E{ 2l 3D Web (HTML5) & G713 712 = &H

2 % @eo DEHD®EBEQFAx=0O

Version 1.0 Release Date 2022-08-25 O [85%

Temperature

236-2 kg/cm2g 506-17C

Main Steam Pressure First Stage 2

MW Load : 469.63 MW

EXH Hood STM TEMP : 35.86 °C
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Result Tree Information ™S Chart HeatMap Protecol Log
Slep | Result |
= Measure Summary . -
= Calculated data O RE2HZ O +=2 2L (0~1208)
“B 11 Step (45%¢) 8 A
= 1 Summary Sensor 1 GEN . 7: 120 |
. 2 45,895
b4p 1 Owershoot Avg Temp 4567 e -E |
TG 1| Plateau 15 3 @IEE e
G 1 | Plateay 10-20 Accuracy 0757 oo 46,188
4 1 Platsay 30 5 OER s
SG 1 Plaeay 253 Uniformity 0618 °C #5n [ il
] : 78 45,809 = 51[2024-05-17 17 01:47.8770029] : 45
= 1 Hld . = 52[2024-05-17 17 01:47.8770029] : 45
Heated lid 8 BEHN 5.7z = 53[2024-05-17 17 01:47.8770029] : 45

i
%1 2 2Step (95°C) = 54[2024-05-17 17 01:47.8770029] : 46
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Definition Files ®m  Full Screen | 3¢ Setting Chart | « 182X + 1,448YPoints (Y 70E:9985 M Save esv) | @ Capture || ofs | == || &2 || U2 | U

* VID List (DCP) & File Select
CipMtemp20231018_0HF (L SWEL 0+ ESwWEDA Viewer FilewDCF

+ EDA Log File ., File Select
Crftempt20231019_0FF2ILH SWELN &7 EPS#EDA Viewer FilewCaon

SelectTargetID

No = A M = TiD Source Parameter 848725

RN | [ 4 1 STB/ phLPUSteptumber S

[v 2 1 1,258 4 1 3TB/ PMRPUStepNumber

[ 2 11,25 9353 1 STB/- PMLPUTotalactTime  [RERSEEE

~+ |l © 1o gms 1 STE/ PMRPUTotalAciTime [2020-08-31 10:17:45.978] PMLPUStepMumber | 3

~s Il P e MERETA T [2020-D6-31 10:17:45.976] PMRPUStephumber : 0

' [2020-08-31 10:17:45.978] PMLPUTOtalACTime © 8157

~ ¢ [l oLz = 1 STB/ - PMAFUWalerSlotio : [2020-08-31 10:17:45.878] PMRPUTatalActTime & 0

v 7 11,059 2 1 STB/ PMLPUWaferPorio [2020-08-31 10:17:45.978] PMLPUWalerSiotNo © B

N | - 2 1 STBf~ PMAPUWalerPoHiG [2020-08-31 10:17:45.978] PMRAPUWafer3lotho & §
[2020-08-31 10:17:45.978] PMLPUWalerPortho
[2020-08-31 10:17:45.978] PMRFUWaferFortho

M2 O | 8iA

Chart Information
+DCPID 0fc32827-61ce-4fa3-ae44-20a7590c4c26
- Trace 1D Count 1 - VID Count 8
1,260 - Target Point 10,072
2020-08-31 10:14:09.978 ~ 2020-08-31 10:54:28.721
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- Target Log File " Log File Select =
& FDC Viewer argetLog Fi zz 24 -
Ciatempw20221018_0FF2ILH SWELI £ THEWFDC Viewer FileWELASTICWPLOGHG =

Definition Files 5] Full Screen g Setting Chart FDC Charts M Savelcsv) | @ Capture | sp | == HZ || DliEm oy
- VID List 2 File Select
Civftemp20231018_0FF 2| 8WEUl 23} TFEWFDC Viewer FileWELASTICWCo
- Trace Init Log % File Select
Ciftemp20231018_0FR 2| EWEUl 231 EFEWFDC Viewer FileWELASTICHWPL
- CEID List % File Select

Ciempit20231018_0FR 2| 2WEU £7| E2WFDC Viewer FileWELASTICHWCo

Loading Information

vID lition 2,288 - TracelDs 3
- CID Defir 642 - Tra 1,972

g Times 3,600 - Data Count 10,800
- A 9|(Trace ID) 4% TH E=|

- Alel= gt =ol

FHH H 2 Seleci TargetID O = =
No % FA TID vID  Name M HOZr
v 1 . 1700 168831 LULWaterSiotn 3,600 25
2 1100 16436 LURWaferSlotio 3,600 25
EE 1100 16511 UULwaferSlotho 3,600 25
R 1100 16516  LIURWaferSlatho 3,600 25
s | 1100 18526 SULIURWaterSlotho 3,600 i 49
3 . 1 100 17601 FLiPadUsedTime 3,600 a7
[~ 7
N
[~ 3

I
il

18H 18H 8 H 18H 18H 18H
m 01:00 02:00 00 04:00 06:00 X 3 X
y ZE 27| Start End
y « < 2R ueienm 2 & 2022-04-16 18:20:00 > »
KCTech FOC Viewer T2 18 20| &g =USLICH

FDC Viewer

1100 17502 PLIPadWaferCount 3,600 4550 I‘|I ‘ | . |
1100 17513 SL1MembraneUsed-- 3600 28 18 |
1100 17514 3L1MembraneiWafer - 3,500 5008 .59
Set Conditions ‘ ‘ ‘
20 e ' J ‘ | =
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Log Viewer & HHY Y = o E2T%
9 & = = =) =228 - = CTCCH
1 Log File Loading HPC 202305141100 2142 DK Unit_20230511_189] 224)
[ Ere X AE 2024-04-05 oy Ci¥MempW20231018_0FF2|LH Sw5 2540 0|E File Last 514 11012
- WY Pl agwAPCWAPC 2023081411 00 size ' fB write  Z025-05714 111816858 a mez M IR W
0 mesz A= 2054-00-06

2023/05/14 10:33: 46-265
= AP Program is started, 1.0.0.0, Log Buffer Size= 33554432 ==

DA HE Falder Select

empy20231018_0FF 2| 8% 57 b5 MOl 0|E{%FLog [1m:35:58-200] [CRework!: ActualRRSave] [1 - 1] Pre Thickness Check Completed, Group #1 = 4937, Group #2 = 5000, Group #3 = 0, Group #4 =0, Group #5 =0

- Total Folders 49 [1m:35:58-228] [CRework!: actualRRSave] [1 - 1] Pre Thickness Check Completed, Group #1 = 4937, Group #2 = 5000, Group #3 = 0, Group #4 =0, Group #5 =0

= Total Files 102 [1m:36:32-303] [CRework: ActualRRSave] [1 - 4] Pre Thickness Check Completed, Group #1 = 4935, Group #2 = 4338, Group #3 =0, Group #4 =0, Group #5 =0

- Total Size 3M33KB  [13:36:32-328] [CRework:ActualRRSavel [1 - 41 Pre Thickness Check Completed, Group #1 = 4983, Group #2 = 4395, Group #3 = 0, Group #4 = 0, Group #5=10

2 LogFile Tree [10:37:01-642] [CAPCControl::RequestCalculation] [1 - 1] Calculation Completed, PU2, SU4, Step = 3 Time = 10000, W1 = -1.00, W2 = -1.00, W3 = -1.00, W4 = -1.00, W5 = -1.00, W& = -1.00, W7 = 0.00, RRing = -1.00, Con = -14.00

W APC _2023051412.t4 [10:37:08-162] [CRework!: ActualRRSave] [1 - 5] Pre Thickness Check Completed, Group #1 = 5006, Group #2 = 5004, Group #3 =0, Group #4 =0, Group #5=10
B AP C_2023051416. 4 I

I APC_2023051508. ¢t [10:37:08-197] [CRework:: ActualRRSave] [1 - 5] Pre Thickness Check Completed, Group #1 = 5008, Group #2 = 5004, Group #3 =0, Group #4 =0, Group #5=10

B Unit_20230511.14.lo3 [10:37:48-405) [CAPCControl::RequesiCalculation] [1 - 4] Calculation Gompleted, PUI, SU2, Step = 3, Time = 5000, W1 = ~1,00, W2 = 1,00, W3 = 1,00, %4 = 1,00, W5 = ~1.00, WG = ~1.00, 7 = 0.00, RRing = ~1.00, Con = ~14.00
I Unit_20730511_15.Ing

B Unit_20230511_16.10a [10:37:48-705] [CRework::ActualRRSave] [1 - 12] Pre Thickness Check Completed, Group #1 = 5006, Group #2 = 4339, Group #3 =0, Group #4 =0, Group #5=10

I Unit_20230511_17.Ing
W Unit 20230511 1,004

[10:37:48-735] [CRework:: ActualRRSave]l [1 - 12] Pre Thickness Check Completed, Group #1 = 5006, Group ¥2 = 4339, Group #3 =0, Group #4 =0, Group #5=10

[10:38:29-032] [CRework:: ActualRRSave]l [1 - 201 Pre Thickness Check Completed, Group #1 = 4393, Group ¥#2 = 4334, Group #3 =0, Group #4 =0, Group #5=10

M =y | 2 ) 27|
. [10:38:29-061] [CRework:: ActualRRSave]l [1 - 20] Pre Thickness Check Completed, Group #1 = 4393, Group ¥2 = 4334, Group #3 =0, Group #4 =0, Group #5=10
3 Search Conditions
e 2 [10:38:53-605] [CAPCControl:RequestCalculation] [1 - 5] Calculation Completed, PU2, SUS, Step = 3 Time = 5002 W1 =-1,00, W2 = -1,00, W3 = -1,00, W4 = -1,00, W5 = -1,00, W5 = -1,00, W7 = 0,00, RRing = 1,00, Con = -14,00
SNy =8
e Menst M ﬂ%i [10:39:05-251] [CRework::ActualRR3ave] [1 - 28] Pre Thickness Check Completed, Group #1 = 5002 Group #2 = 5001, Group #3 = 0, Group #4 = 0, Group #5=10
&
[T . APC_Z023001416. st = [10:39:05-289] [CRework: ActualRRSave] [1 - 28] Pre Thickness Check Completed, Group #1 = 5002, Group #2 = 5001, Group #3 = 0, Group #4 = 0, Group #5=10
EH|
oz [ uniaozsosiitelos = [10:40:07-100] [CAPCContral: RequestCalculation] [1 - 12 Calculation Completed, PUZ, SUS, Step = 3, Time = 5002, 1 = ~1.00, W2 = -1,00, W3 = 1,00, W4 = -1,00, W5 = -1,00, W& = -1.00, WT = 0.00, ARing = -1,00, Gen = -14.00
O AR 0280405 12521 [10:4z:03-388] [CAPCControl:RequestCalculation] [1 - 20] Calculation Completed, PUL, SU1, Step = 3, Time = 10000, W1 = -1.00, W2 = -1.00, W3 = -1.00, W4 = -1.00, W5 = -1.00, W6 = -1.00, W7 = 0,00, RRing = -1.00, Con = -14.00
[ == % o024-04-05 1223521 [10:43:45-907] [CAPCControliRequestCalculation] [1 - 25] Calculation Completed, PUZ SUS, Step = 3, Time = 5002 W1 = -1.00, W2 = -1.00, W3 = -1.00, W4 = -1.00, ‘W5 = -1.00, W6 = -1.00, W7 = 0.00, RRing = -1.00, Con = -14.00
Z4F|IYUE CRework: ActualRRSave [10:52:22-633] [CRework:: ActualRRSave] [3 - 1] Pre Thickness Chack Completed, Group #1 = 5005, Group #2 = 5006, Group #3 = 0, Group #4 =0, Group #5 =10
And ™ [1m:52:22-745] [CRework!: ActualRRSave] [3 - 1] Pre Thickness Check Completed, Group #1 = 6005, Group #2 = 5008, Group #3 = 0, Group #4 =0, Group #5 =0
[1m:52:57-088] [CRework!: ActualRRSave] [3 - 4] Pre Thickness Check Completed, Group #1 = 4934, Group #2 = 4330, Group #3 = 0, Group #4 =0, Group #5 =0
4 [10:52:67-115] [CRework!: ActualRRSave] [3 - 4] Pre Thickness Check Completed, Group #1 = 4934, Group #2 = 4330, Group #3 = 0, Group #4 =0, Group #5 =0

i — i e 2
— o [10:53:30-9891 [CRework:: ActualRRSavel 3 - 81 Pre Thickness Check Completed. Group #1 = 8001, Group #2 = 4337, Group #3 = 0. Group #4 =0, Group #5 =0

KCTech Log Viewer ZEJH 20| 22 =2 &Lt

> Log File Viewer (&H| 21 ot HM 5l x3])
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Mars Viewer Add Files $  FileSelect E ] zs184 -
gl
St Add Folders  20231018_0+F 2| LY S+ Trend, Mars\iewerd Folder 3elect
Files Femove | | @1 Full Screen | ¢ Setting Chart | - 36X - 835YPoints Mars Log Charis M Savelosv) | @ Copture | o | == EE | LdE® 0y
No Path File Line Dev Evi ltem CL1 GuideRollerOpen
1 Ciwe MarsLog.be 41 18 27 36
CL1-A GuideRollercl
z  Cile marsLog_example.td 5136 2 3 11D videnollerclose
CL1-A GuideRollerOpen
File Information CL1-A PostProcess
- Total Files 2 1 N CL1-APreProcess
- Total Lines 156 CL1-AProcess
- Total Devices 37 - Totalltem 136

CL1-A StepProcess

TH H3 SeleciDevice O = &HH —B GuideRollerClose

CL1 @ CLI-4 @ CLI-B @ CL2 @ CL24 @ CL2B @ CL3

CRI @ CRI-4 @ CRI-B @ CR2 @ CAZ2A @ CR2E @ CR3
Left Front @ LoadPort 1 @ LoadPort 2 [ LP Robot @ LUL CL1-B PostProcess
LUR @ MCU @ FLI @ FL2 @ FR1 @ FR2 @ FUL @ FUR
Right Front @ L1 L2 @ =R SR2 @ Transfer Robat
UUL @ UUR @ WTUL @ WTUR CL1-BProcess

CL1-B StepProcess

CL1-B GuideRollerOpen

B PreProcess

CL2FingerClose

= CLZFingerOpen
Process Item 22l

CLZPosiProcess

FH #H=  SelectProcess flem O 3 A CLZPrep
reProcess

No A4 Device Event
CLZProcess
1 3 cu GuideRallerOpen
v 2 5 Cli-A4  GuideRallerClose CL2StepPracess
[v 3 28 CLI-4 GuideRollerOpen CLZAFingerClose
[~ 4 %5 CLi-a PostProcess CL2AFingerOpen
[« 5 25 CLi-A PreProcess
CL2B FingerClose
v & 25 CL1-4 Process
Chart Information CL28 Fingeropen
Chart 2016-05-23 17.28:30 ~ 2020-07-27 CL3FingerClose
14:59:07

CL3FingerOpen

4 £ : : -
iE 2&2| Start End
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Metrology Wafer Viewer
2 Measurement List
No StariTime Cass Slot P
T 18,0314 0T 10:22 2 1 Fre
8 18.03.14 07 10:48 2 2 Fre
] 18,0314 0711118 2 3 Fre
10 18,0314 0711039 2 4 Fre
" 18,0314 0T 12:05 2 5 Fre
12 18.03.14 0712:30 2 B Fre
13 18,0314 0OT12:56 2 7 Fre
3 Select Measurement
+ Measure Info 46 Measurements

2018-03-14 07:12:30

Selected Measure Casstte:2 + SIot6

- Wafer 2HZ 2 300
- Selected Ls Layeri
4 Sites, Values

No Die X ¥ | value

1 1 41 0 3071

2 2 55 0 3,082

3 3 EE| 0 2960

4 4 10 0 2,940

5 5 133 0 2967

B g 145 0 3022

7 7 148 0 2957
e Add Point b 4

GOF WaferZone

1
1
1

1 TargetMDE File

) = Z=qe
= Q2= KCTECH
CitempW202Z31018_0 P2/ BWELI £7} B2 wheasurementDataRepart. mdb =1 =y

End
0m03s
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omizig
or1zad
omiza

o

1

- m o = WM

Delete Point

KCTech Metrology YWaler Viewer T2 I 2E0| 212 EH&LICH

Wafer Map
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Statistics
Mean
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Std. Dev

Entropy

ariance

Legend

60938 ~ 6790
5407 ~ 6098
4715 ~ 5407
4023 ~ 4715
3332 ~ 4023
2640 ~ 3332
1948 ~ 2640
1257 ~ 1943
585 ~ 1257

-128 ~ 585

> Metrology Wafer Viewer (Wafer Z0| £7)
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sl Trend Compare Viewer Trend I+e

F—— 7kt

EYEOY Py Remove | @
No Path File 2 ME= pata sShift AT
1 Gt TrendData_CMC.csw 19 e 108 [t}
File Information

- Related Folder 1 - TotalFiles 1
- Total Lines 10

- Series Set 19 - Series Line 38
- Total Datas 108

— Al2I = ot = =l
L EE] Trend #2H B 0O = ™

Ho % 5A sScae O3 o Hem Set
2| 1 1 20000 TrendDa- UpperBrushCurSpd 0
¥ 2 i 1 1 20000 TrendDa- LowsrBrushcurSpd 0
¥ 3 1 1 0.00 TrendDa- InHolderCurSpd 0
c2l: . 1 1 70.00 TrendDa-— OutHolderCurSpd 0
¥ s 1 1 71,40 TrendDa.- ‘WaferCurspd 0
28 . 1 1 0.00 TrendDa- UpperChemCurFlow 0
(28 . 1 1 0.00 TrendDa-- LowerChemCurFlow 0
[v & 1 1 0.00 TrendDa- UpparCurTorque o]
[+ a 1 1 23,83 TrendDa - LowerCurTarque o]
CIRLE | 1 1 152528 TrendDa- BrushDIWGUIFlow 0
c2hl . 1 1 000 TrendDa: EshaustCutPras o
v 12 1 1 0.00 TrendDa-- UpperCenterCurFlow Q
CAREN | 1 1 0.00 TrendDa- UpperSideCurFlow 0
re 1a 1 1 NAN Tranda-.. | ansefrinDaecoeSiaog n

- XCeunt 1007H w EFRE FE

_m J e 3271

KCTech Trend Compare viewer Z2 18 20| 2 =%SLCH
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= Qi KCTECH

Trend Charls M Save lcsvd | @ Caplure | ofp | = | 2E | UdEE 0

[13] UpperBrushCurSpd : 200
[13] UpperBrush3et3pd : 200
[13] LowerBrushCurSpd : 200
[13] LowerBrushSet3pd : 200
[13] InHolderCurspd : 50
[13] InHolderSetSpd @ 50
[13] OQutHolderCurSpd : 50
[13] OutHolderSetSpd : 50
[13] waferCur3pd : 0

[13] wafersetspd @ 50
[13] UpperChemCurFlow : 0
[13] UpperChem3etFlow 0
[13] LowerChemCurFlow : 0
[13] LowerChemSetFlow : 0
[13] UpperCurTorque : 0
[13] UpperSetTorque : 0
[13] LowerCurTarque @ 23.83
[13] LowerSetTorque : O
[13] BrushDIWCurFlow : 0
[13] BrushDIW3etFlow @ 1500
[13] ExhaustCurPres : 0
[13] Exhaust3etPres : 0

[13] UpperCenterCurFlaw : 0
[
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[
[
[
[
[
[
[
[
[
[

1
13] UpperCenter3etFlow : 0
131 UpperSideCurFlow : 0
13] UpperSideSetFlow : 0
13] LawerDripBarCurFlow : 0
13] LawerDripBarSetFlow ! 0

3] UpperBrushCurGap : 0
3] UpperBrush3SetGap : 2
13] LawerBrushCurGap : 0
13] LawerBrushSetGap © 2
13] UpperGapCurspd | 0

1
1

3] UpperGapset3pd | 0
3] LowerGapCur3pd : 0
13] LowerGapSetSpd @ 0
131 FFUCurspd : 0
131 FFUSetSpd @ 0
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31 2018-12-191331:06  Send  ILUAN Y CLENT_INFO_MODIFYED bte | TooLong Bytes|1.594Bytes] -
32 2018121913314 Send  linink Y 31232 bte | TooLong Bytes[2.731Byes] -
 coimas = 33 2018-12-191331:15  Send  ILUAN Y BD_DATA ACK_KEY bie | 0103000000234932 -
=Z 620131104 34 2018-12-191331:16 oY ILIAN Y Keep_Alive_Check byte 5 18
35 2018-12-19133116  Send | ILUAN Y Keep_Alive_Response byte - 18
36 2018-12-1913312¢  Send  lianlnk Y 31232 bye | TooLong Bytesl2.731Bytes] -
37 2018-12-191331:25  Send  ILUAN Y BD_DATA_ACK_KEY bye | 0103000000234932 -
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KOREA GAS SAFETY CORPORATION

c

[ 1] 5 o R
[T ] HII:\_I- Xl_lﬁoﬂ ."5 Hl&E > A 21
1| FFs A 2-1)Flawisintemal orextemal | | Intermal only «| & |29 0nA|
fﬁ? EXaR-r: 2-2) supplementl loads or forces (signal) | Not apelied ~ . e Sbitening Ring
6 Ak 2 2-3) Inside Diameter 700 mm 4
Bt e~ = — o = (11
K‘:' Excel Export 2-3-1) Distance from Discontinuity. Lmsd 500
32 Lo -
2-3-2) Uniform Thickness Which flaw not located, trd 8 mm / o ) A
Flaw
2 (38 2 Analysis can be procesd - 2|
Pipa Suppon =
-4 i ici i jal Stre: itudinal Joi v
O I RN 2-4-1) Weld Joint efficie ncy-Circumferential ss{Longitudinal Joint) 0.835
2-4-2) Weld Joint efficie ncy-Longitudinal Stress(Circumferentiall Joint) | 0.25 ~ Lres __ Conical
2 ZhAokHZA} Transaion
2-5)FCA 1 mm I S
@ AA|
2-6) t(norminal) 8 i

2-7) supplemental P required 0 MPa |

4-1) Required Min THK &%

Required Min THK 2.250 mm b
tcmin, Circumferential Stress{Longitudinal Joint) 2.250 mm
tlmin. Longitudinal Stress(Circumferential Joint) 1.113 mm T S P .
@ of the munemum dstances defned in this fgure & from the neares 6036 of the regron of ocal
2 the mearest woid of he sructural discooaraty,
. - 2-3-1) distance from discontinuity(stiffener ring, flange, support, etc
5-1) Critical thickness Profile GatcilosoTerea
5-1-1) Longitudinal point number n 5
5-1-2) Circumferential peint number 18 =
Plane C1l c2 c3 c4 &
1 M1 7 7 7 7
s w2 5 7 - 5 2_Equipment Type | (1) Pressure Vessel
B e 7 7 s = 3. Componentiype | (1) Cylindrical Shell
v -
| 4_Design code (1) ASME SEC VIl DIV1
5-2) Minimum Thickness reading, tmm 4.000 mm
5-3) Longitudinal CTP average thickness. tsam 5.400 mm
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Actual Ideal
i 200
— )
150 -
{#) Through-wall faw £
E
& 100 4
) Surtace flaw
2
120
1 (T - Tyt + 56), °C
ref d
d Notes:
(6) Embecded faw 1 Definition of Screening Curves (soli line %+ flaw. dashed line 1-{ faw)
A - Allowable flaw size in base metal
< c B - Allowable flaw size in weld metal that has been subject to PIVHT.
I l | — S © — Allowabie flaw size in weld metal that has not been subject to PIVHT.
2 Crack dimension for a 1-tand %-1 law are shown in Annex C, Figures C.10 & C.14.
3 See paragraph 9.2.2 1 for festrictions and limitations
4. Guidelines for estabiishing the Reference Temperature, T,,,. are covered in paragraph 9,422 ¢
5. The maximum permitted law length from this curve is 2¢ =200 mm
€) Edge erack
Figure 9.13M - Level 1 Assessment - Cylinder, Longitudinal Joint, Crack-Like Flaw Parallel to the Joint
2
B
F
e
) J E
5 ; i)
I— Shell
A s
e
Step 1 - Draw a box that completely encloses.
eachLTA Measive sep
(@) extent 5 (n.or mm) and the e ofthe st box (25 x 2¢) around each LTA-
circumierential extent, © (in of mm ) of this.
box. These will be the dir the
thinned area used in the assessment.
s
’
; - | 2
| i ¢
i i
i
s
‘ Eibow or Pige Bend
Step 2 If another LTA s winin the larger bax, the Noes:
dimensions s and ¢ shouid be adjusted 1o inciude the . Far cylindrical and conical shelis, M1 — M3 are meridional (longitudinal irection) inspection planes and

‘addiional thinned area. Goback to siep 2 C1=C3 are circumferential inspeciion planes
2 For elbows and pipe bends, M1 — M2 are longitudinal inspecion planes and C1-C3 are circumferential
inspection planes.

Figure 4.7 - Sizing of a Region with Muitiple Areas of Metal Loss for an Assessment

Figura P ical Stiells, and Pipa Bonds.

M 7|

=
> ==

M

Ol 22| H& (THAHIE LI AL Mot At M3, 21t MF)

— Stiffening Ring

Nozzle
Conical
/ Transition
-

Notes.

1. For the example shown above, the minimum distance to a major structural discontmudy is
Ly wonin[ Loy, Ly By B

2 Typieal major structural dscontnutes associated with vertical vesseis are shown in this figurs. For
horizontal drums, the saddies supports would consbtute a major structural discontmuty and for a sphercal

slorage vessel, the support locations (shelltodeg juncton) would constitute a mamor structural

discontnuity. The locaton of the flaw from these support locations would need 10 be considered in

delermining L, as well as the distances from the nearest nozze, pping/platiorm support. conical

transition, and stiffening ring,

The measure of the mnumum distances dafined in this fgure is from the nearest adge of the ragn of loeal

metal loss to the nearest weld of the structural discontinuity

w

Path of Maximum
Metal Loss

Thickness Profee — fom

(a) Isolated Flaw

Thickness Profie

Note- Flaw 1 and Flaw 2 Are Combined Based on the Crierion Shown In Figure 47 To
Form 4 Single Flaw For The Assessment

(b) Network Of Flaws.

Figure 4.8 - Sizing of an Isolated Metal Loss Region and a Network of Metsl Loss Regions

ae
22s DEVZONE

L 8-t o LG _pathct mevem
i hicinass = ickieas N pnc s
g resangs e

,
T o

-

{3 Calicl Ticanass Profe (TP - Langdinal Plan (Prjeetion o v M)

{erCriear

e
+ 381 -5 s meridons fonomcshinsoecsin gancs.
2 €1 TG are craumtersen eapeaton panes,

Spherical Shell or
Formed Head

Metal
Loss

Axis of Vessel,
or Vertical Axis
of Sphere

Note: M1 — M3 are meridional inspection planes and C1-C3 are circumferential inspection planes.

Figure 4.3 ~ Inspection Planes for Pressure Vessel Heads and Spheres
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6) Cutput

6-1) Required Min THK. tmin {mm}

MAX(2.250, 1.119)

6-2) Reduced MAWP{MPal-For reference

(108.000 = 0.850 = (5.400 - 1.000)) / (700.000/ 2 + 0.6 = (5.400 - 1.000))

7-1) LEVEL 1 Assessment
7-1-1) tsam-FCAmI>=tcmin

5.400-1.000 »=2.230

7-1-2) team-FCAmI »= timin

5.072-1.000=1.119

7-1-3) tmm-FCAm| >= max[0 Stmin, tlim]

4.000-1.000 »= MAX{0.5 ~ 2.250, MAX(D.2 = 8.000, 2.5))

Level 1 Result Satisfied

7-2) LEVEL 2 Assessment

7-2-0-1) teminUsing P=RSFa

(0.588=0.9~700/2)/ (108~ 0.85-0.6+0.588=0.9)
7-2-0-2) imin-Using P=RSFa

(0.588 =0.9~700/2)/{(2=108~0.85+0.4~0.588 = 0.9)
7-2-0-3) tmin-Using P=RSFa

MAX(2.025, 1.008)

7-2-1) tsam-FCAmI >= tcmin - Using P=RSFa

5.400-1.000 »>= 2.025

7-2-2) tcam-FCAmI »>= timin - Using P=RSFa

5.072-1.000 »=1.008

7-2-3) timm}-FCAmI = max[0.5tmin, t{im)]

4.000-1.000 »= MAX{0.5 = 2.250, MAX(0.2 = 8.000, 2.5))

Level 2 Result Satisfied

Nomenclature
FCAmI : Future Corrosion allowance applied to the region of metal loss

P - Internal, External design pressure

RSFa : Allowable remaining Strength factor

tam - Average measured wall thickness of the component
based on the CTP determined at the time of the inspection.
tcam © Average measured wall thickenss of the component

hacad nn the rircimdarantial CTP datarminad at the fime Af tha incnartinn

Gy DROMER

A

2.250

1145

Satisfied

Satisfied

Satisfied

2.025

1.008

2.025

Satisfied

Satisfied

Satisfied

Jhaehd Zelsls
6 ¢=ikomay

KOREA GAS SAFETY CORPORATION

W FFs Z&k ) Al A 213

~
£ 0|0j7|
- ol N Suffening Ring
= ¥
- L g
Nazzie
bl .
A e
Flaw [
Pipa Suppon DAL
2
Conical
" Transtion

Axs - f. | FFS-Pressure Vessel-Cylindrical Shell-General Metal loss (Pand)-Thickness Reading

o w c o - = P " ' ’ x L "
tows |1 FFS Analysis-asic information
o
2
Ly 3 1 Equipment ientitication/Companent number:
2 Typied & .
havga] 5 2 Equipment Type: {1} Prassure Vessel
storagf &
Smcor| 73 Component type: (1) Clindrical Shell
etern|
3 s, Design code: (1) Aswie sec vin Orv
vama|
3. The m 3, 5. pacign Prossura OR MAWP [MP3): 0.588 MPa
metal | 13

'

ature(Calcious Dey

2-3-1) o 2ie0e

110 MEt| 15 7 emum remperoture(ceicicus Degree): 10°C

15
17 & Typa of Matarial: Carbon Siaal (UTS > 414MPa (80 kei)) 371°C (700°F)
8

18 9. Matanal

20 Allowable strass (MPal: 102 MPa

2

2210, Assessment: (2) General mats 1085 (PS8l Thickness Reading

2
E'l Vessel-Cylindrical Shell- | Metal loss (Partd)-Thickness Reading

0
27 2-1) Flaw is internal or external: internal enly
1

23 2:2) Supplementl losds of force: 1) Not spplied
0

31 23} Insice Diameter {mm): 700 mem
n
33 2.3.1) Distanca fram Discontinuity (mm], Lmsd: 500 mem
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O|st2 0F SW - LG TB-IGRA ELISA

AdvanSure™ TB IGIRA Analyzer Version 1.0.6 (Dema) [Adminsitrater Process]

@ LG Chem

1 | Raw Data

ZEMERL

aNH

ClojE] ¢+

Eé‘a o

AdvanSure™
TB IGiRA Analyzer

2 | Standard Result

1 2 3 5 6 7 8 9 10 11 12 Gruome eSS * 8
Data SAHCr+O) X3
A A e | i
Data #3{'27liCt1=V) 20 ) i@%ﬁ%}ﬁ].
- [ T i
B X ) Data Clear I" [l |
1.5 _l\ ‘ | et [ |
/ | l |
C Format &% ,' | | | ||
Lo , I {1 il |
D - Format 82 41 [ | |
. /] |1l (I
0.5 L F
E < Format £327|
F H Fom,]atxlo 0.0 6.5 13.0 19,5 26.0 325
G S H0IH H& 5 ﬂ
ELISA A4+ 1.4 -
1.8 | o
EHCIONEH -
HEHUH L I
2.3~ e
3 | Subiject Results o .
g IFM gamma . Al 7 H -
Specimen  PatientID NC PC Ag PC-NC (Ag-NC) Result e
D1 <0.05 9.864 2.792 9.364 2.792 Pasitive o [}
D2 <0.05 >10 1768 >10 1752 Positive el i1 g 000324 |
-1.4 0.8 -0.3 03 0.8 14
D4 <0.05 =10 4.043 =10 4.033 Positive 4 Param Validation
D5 <0.05 >10 1.846 >10 1843 Positive
Cal Aver Std cv Result
D6 <0.05 >10 0437 >10 0437 Positive
D7 <0.05 >10 1.668 >10 1.663 Positive c1 0.859 0058 4.896%  PASS
D8 <0.05 >10 1.365 >10 1.365 Positive c2 0493 0020l 1007% PASS
c3 0155 0020  0315%  PASS
D10 <0.05 >10 3.020 >10 3.009 Positive
D11 <0.05 >10 4194 >10 4194 Positive c4 0.052 0.008 0.043%  PASS
g D2 <0.05 *10 1.036 >10 0.995 Positive
A g 0.957 (RAIZ)
D14 <0.05 >10 2.899 >10 2.899 Positive Recovery B 103.07 %
validation RAZ2:0] 0.98 O/2HULICH
D16 <0.05 >10 1.668 >10 1.658 Positive N
EHEH X S M XA o| o = -WS 74 A=
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16 B3 160003454-3 - - - - - - - Invalid (retest required)
17 B 1500034544 + - - + - - - TV Positive
18 B3 160003454-4 - - - - - - - TV Positive
© e | oneow |mesx | T T T e e AdvanSureT™ STI-M Real-time PCR Report
20 €1 160003454-5 - - * - - - - MG Positive (IC negative]
pal c2 160003454-5 - - + - - - - MG Positive (IC negative)
22 3 1600034545 - - - - - - - MG Positive (IC negative)
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83 | 160003454-3 - - - - - - - |Invalid fretest required)
B4 | 160003454-4 + - - + - - - - TV Positive
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HiDGA Program Diag Summary

Hyosung' Dissotved Gas Analysis HIZ & CI0IEI(0) DiagnosisZ Summary ZLICh  pimm il

CHART | GASDATA | ’—|'
gq.j,b D2 : High Energy Discharge

HYOSUNG DIAGNOSIS | REFERENCE(STANDARDS) |

Key Gas Overheated Ol Duval Triangle 1

Dornenburg _ Duval Triangle 2

l Roger Rotio _ Duval Triangle 3

| IEC Ratio _ Duval Triangle 4
| noodetvioo) [ oo rotenm

OIL SAMPLING INTERVAL | I GAS CONDITIONS OF INTERNATIONAL STANDARDS ‘

H2 CH4 C2H2 C2H4 C2H6 co co2 TDCG
| R Condition 1 Condition 1 Condition 3 Condition 1 Condition 1 Condition 1 Candition 1 Condition 1
057.104 Condition 3 Condiion 3 - Prablem may exist, TDCG within this range indicates  hich level of decompofi=— = —_— rey e ||
investigation, Tmmediate action should be taken ko establish atrend. Faultfs) are probably{/ 8 HYOSUNG 2(A%1) S RS S G SRS GRS G e e e
narmal Narmal Abnormal Normal i Sl
l G H|DGA Progra'rjl : : Hyosung 2(A&!
60599 Hy =g Umne s e Hyosung DGA Algorithm 2 (AZ) 2T Z. ICk.
Abnarmal Take immediate action consider onine meritoring Inspection of repair
CHART | GAS DATA |
Mormal Mormal Abnormal Mormal
KEPCO rEvos
Abnormal 1EHE 29 24
18408
- - PD
Marrmal Marmal Caution IIT Caution I Corona partial discharges
L) |
EhiRE] Caution I S72 1 HYH M TALIH HUI| LHEH 0|20 S25HH L4510 SI0D ™ .D1 |
aution = bl DI LHE LH0| SEFHH 24E0 S0 I Low Energy Discharge il
| Electrical - |
Fault Examples I v Fault High Energy Discharge Ll
- Arcing between connections to tap changer, burnt areas on windings l = L
- Arcing from bushing te tank | = Pl l:‘ T Il
- Arcing from windings to core 'I‘IJ e 'I"I" i Thermal fault t <300 °C
- Arcing from HV to tank A a
N N l:‘ T2
— — — I . T Thermal fault 300< t <700 ©
N PD N c
=~ ~
g 2 ... [ W
1601
z - Thermal fault t 5700 °C
1602 l:‘ PD
Corona partial discharges
e D1-D2
Discharge
l 1604
| I
| Thermal fault
| 105
I
TR TR TEW TEWR TEUT T TETOT TEVOT TET0T LETOT 1EOR 1EN0S T TET T8
! R5=C2H4/C2H6 R1=CH4/H2
I
o DATE Diagnosis R1 R3 R2 RS H2 CH4 C2H2  C2H4  C2HE
| | 20112186 2011-08-30 14:00 D2 0.55 3.63 243 3.61 1219 672 2443 10.04 278
| | 20112184 2011-08-29 13:00 D1 111 2.84 3.01 1.39 5.07 560 1592 529 3.80
|| | 2011-2183 2011-08-29 08:00 D1 0.85 343 2.61 1.31 4.98 472 1619 6.20 4.72
2011-2182 2011-08-29 03:00 D1 1.04 2.99 2,66 1.88 511 520 1583 596 318
2011-2181 2011-08-28 22:00 D1 1.09 2.75 2.54 2.04 5.21 560 1566 6.16 302~
4
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il | no Date Diagnosis CH4/HZ  C2HZ/CZH4  C2HB/CZH4  CZHE/CZHZ W2
2011-2181 2011-08-28 22:00 None 0.00 0.00 0.00 0.00 5.21
Il | 2011-2180 2011-08-28 17:00 Nune 0.00 n nn n nn 0.00 5.28)
| | 20112179 2011-08-28 12:00 0.00 0.00 5. 25:
|| ErT - + i
| | 2011-2177 2011-08-28 02:00 None 0.00 v.00 0.00 v.00 2 Thermal <700 g Low temp. 0.1<R1<1
ermal< w temp.:0.1<R1<
I | 2011-2175 2011-08-27 21:00 None 0.00 0.00 0.00 0.00 5.33' 3 4 "
Il -~ :11<R5<3 -~ <700:R1>1
< m | 2 8
x x
& & 01
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0.01 o
iR1<0.1
l 0.001] 0.001 1 1
1 0.01 0.1 10 100
I CH4 / H2 C2H4 / C2HG
I
No Date Dizgnosis R1 R2 RS C2H4 C2HE CH4 H2 il
: 2011-2186 2011-08-30 14:00 Arcing 0.55 242 3.6l 24.43 2.78 6.72 12.19 E|
[l 2011-2184 2011-08-29 13:00 None 1.11 3.01 1.39 15.92 3.80 5.60 5.07
I | 2011-2183 2011-08-29 08:00 None 0.95 2.61 1.31 16.19 4.72 4.72 4.98
2011-2182 2011-08-29 03:00 None 1.04 2.66 1.88 15.83 3.18 5.29 5.11
2011-2181 2011-08-28 22:00 None 1.09 2.54 2.04 15.66 3.02 5.69 5.21 g

[ Inone
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Mro

Low energy density arcing

. Arcing

H\ghen!rg, discharge

Low temperature
thermal
overloading

Low temperature thermal
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Thermal <700 °C
Thermal <700 °C

Thermal >700 °C
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or Thermal3gp<t<700 ot Thematzoget<00 - o Thetmal
01
| Thermalt<300C » Thermalt>700 T Thermalt<300T Thermalt>700T
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0.01 0.1 1 10 100 1000] 0.01 0.1 10 100 1000} 100 10000 100000
C2H4/C2H6 C2H4 [ C2H6 C2H4 [ppm]
1o Date DignosisDag  DiagnosPD  C2H2/CZH4  C2H2/C2HE  C2H4/C2H2  H2 CH M2 2 HE  Co *
|| | 20112186 2011-08-30 14:00 oL Discharge 2.43 878 361 1219 672 2443 1004 278 2250
2011-2184 2011-08-29 13:00 oL Discharge 3.0t 4.10 139 507 560 1562 520  3.80  20.64
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B
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&
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?ﬁ UBiros Server Version 1.5 (Developer).
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