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UNITED STATES NUCLEAR REGULATORY COMMISSION

NORTHERN STATES POWER COMPANY 

MONTICELLO NUCLEAR GENERATING PLANT Docket No. 50-263 

RESPONSE TO NRC BULLETIN 87-01 

Northern States Power Company, a Minnesota corporation, by this letter 
dated September 9, 1987 hereby submits information required by NRC Bulletin 
87-01 for the Monticello Nuclear Generating Plant.  

This letter contains no restricted or otheredefense information.  

NORTHERN STATES POWER COMPANY 

BCE La o 
Vice Pv siden , Nuclear Generation 

On this igl day of , / before me a notary 

public in and for said Gbunty, personally appeared C E Larson, Vice 

President, Nuclear Generation, and being first duly sworn acknowledged that 

he is authorized to execute this document on behalf of Northern States 

Power Company, that he knows the contents thereof and that to the best of 

his knowledge, information and belief, the statements made in it are true 

and that it is not interposed for delay.  

JUDY L KLAPPERICK 

NOTARY PUBLIC-MINNESOTA 
ANOKA COUNTY 

9My Commission Expires Sept 29, 1991 
4 AA 0 %%%v~v%&^vyvvwa



MONTICELLO THICKNESS MEASUREMENTS AND 

CHEC CALCULATIONS
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EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 
NORTHERN STATES POWER COMPANY

9/ 8/1987 18: 2:32

INPUT FILE NAME cmonts8 

OUTPUT FILE NAME a:cmonts8.ou2

BOUNDING LEVEL = 

NUMBER OF CASES =

90 % 

1

2



EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 
NORTHERN STATES POWER COMPANY

9/ 8/1987 18: 2:32

MONTICELLO THICKNESS SUR.# 08

CASE = 1 NCHEM = 1 TOTAL TIME = 110000. NSEG = 1
ICHEM FMULT PH OXY HOURS 

-------------------------------------------
0 100.000 7.000 2000.0 110000.

DESIGN PRESS.= 202. DESIGN TEMP.= 383.

3

NCOMP = 17



EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 NORTHERN STATES POWER COMPANY 9/ 8/1987 18: 2:32

MONTICELLO THICKNESS SUR.# 08

GEO MAT 
(SECOND LINE)

4

8 
9 
1 
9 
2 
9 
2 
9 
2 
9 
2 
9 
2 
9 
2 
2

COMP. NAME

SI 

MA

0 
8.0000 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5

8. OE 
.5000 
8 - ovi 
8 .Opi 
8 . 1E2 
8. 1P2 
8. 1E3 
8 . 1P3 

8. 1E4 
8. 1P4 
8. 3E1 
8. 3P1 

8. 3E2 
8. 3P2 
8.2E1 

8.2 P1 
8.4E1 
8 .lEl

DIA

6.  
1.0000 
6.  

6.  
6.  
6.  
6.  
6.  
6.  
6.  
6.  
6.  
6.  
6.  
6.  
6.  
6.  
6.

THICK TEMP 
MO

.280 
30000.  

.280 

.280 

.280 

.280 

.280 
.280 
.280 
.280 
.280 
.280 
.280 
.280 
.280 
.280 
.280 
.280

383.  

383.  
383.  
383.  
383.  
383.  
383.  
383.  
383.  
383.  
383.  
383.  
383.  
383.  
383.  
383.  
383.

4

-4.500 

-4.500 
-4.500 
-4.500 
-4.500 
-4.500 
-4.500 
-4.500 
-4.500 
-4.500 
-4.500 
-4.500 
-4.500 
-4.500 
-4.500 
-4.500 
-4.500

FLOW

------------------



EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 - 9/ 8/1987 18: 2:32 NORTHERN STATES POWER COMPANY 

MONTICELLO THICKNESS SUR.# 08 

PASS 2 DATA 
NUMBER OF INSPECTIONS = 17 

NUMBER COMP MEASURED 
THICKNESS 

-----------------------------

1 8.0E .280 

3 8.01 .280 

4 8.1E2 .280 

5 8.1P2 .280 

6 8.1E3 .280 

7 8.1P3 .280 

8 8.1E4 .280 

9 8.1P4 .280 

10 8.3E1 .280 

11 8.3P1 .280 

12 
8.3E2 .280 

13 8.3P2 .280 

14 8.2E1 .280 

15 
8.2P1 .280 

16 
8.4E1 .280 

17 8.1E1 .280

5



EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 NORTHERN STATES POWER COMPANY 9/ 8/1987 18: 2:32

MONTICELLO THICKNESS SUR.# 08 

PASS 2 RESULTS AT 90% BOUNDING LEVEL 
COMPONENT PREDICTED AVERAGE 

EROSION RATE (MM/YR)

8. OVi 
8. 1E3 
8. 1E4 
8.3E1 
8. 3E2 
8.2E1 
8.4E1 
8. lEl 
8. 1E2 
8. opi 
8. 1P2 
8. 1P3 
8. 1P4 
8.3P1 
8.3P2 
8.2P1 
8. 0E

.00 

.00 

.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
:. 00

NOTE: 
THE AVERAGE EROSION RATE FOR EACH COMPONENT IS CALCULATED USING THE MAXIMUM TOTAL TIME FOR THE PROBLEM

6



EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 NORTHERN STATES POWER COMPANY 9/ 8/1987 18: 2:32

MONTICELLO THICKNESS SUR.# 08 

PASS 2 RESULTS AT 90% BOUNDING LEVEL COMPONENT PREDICTED HOURS TO REACH 
MINIMUM WALL THICKNESS

8. oVi 
8. 1E3 
8. 1E4 
8.3E1 
8. 3E2 
8.2E1 
8.4E1 
8. lEl 
8. 1E2 
8. OPi 
8. 1P2 
8. 1P3 
8. 1P4 
8.3P1 
8.3P2 
8.2P1

8. O368200.  WARNING: 
THE DESIGN MINIMUM WALL THICKNESS USED IN PREDICTING TOTAL HOURS IS BASED ON 

DESIGN PRESSURE ONLY. UTILITIES MUST PERFORM PLANT SPECIFIC ENGINEERING EVALUATIONS THAT INCLUDE ALL LOADS TO PREDICT TOTAL HOURS BEFORE A FAILURE WOULD OCCUR.

6586771.  
11051290.  
11051290.  
11051290.  
11051290.  
11051290.  
11051290.  
11051290.  
22212570.  
33373850.  
33373850.  
33373850.  
33373850.  
33373850.  
33373850.  
33373850.  

143Il

7



EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 
NORTHERN STATES POWER COMPANY

9/ 8/1987

MONTICELLO THICKNESS SUR.# 08 

PASS 2 RESULTS AT 90% BOUNDING LEVEL

COMPONENT

8. OE 
8. ovi 
8. OPi 
8. 1E2 
8. 1P2 

8. 1E3 
8. 1P3 
8. 1E4 
8. 1P4 
8.3E1 
8.3P1 
8.3E2 
8. 3P2 
8.2E1 

8.2P1 
8.4E1 
8. lEl

PREDICTED 
THICKNESS 

(INCH)

.280 

.276 

.279 

.279 

.279 

.278 

.279 

.278 

.279 

.278 

.279 
.278 
.279 
.278 
.279 
.278 
.278

PREDICTED 
WEAR 
(INCH)

.000 
.004 
.000 
.001 
.000 
.002 
.000 
.002 
.000 
.002 
.000 
.002 
.000 
.002 
.000 
002 
002

LATEST 
EROSION RATE 
(MM/YEAR)

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00

MINIMUM WALL 
THICKNESS 

(INCH) -

.022 
.044 
.044 
.044 
.044 
.044 
.044 
.044 
.044 
.044 
.044 
.044 
.044 
.044 
.044 
.044 
.044

8

18: 2:32
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EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 
NORTHERN STATES POWER COMPANY

9/ 8/1987

INPUT FILE NAME cmonts10 

OUTPUT FILE NAME a:cmontslO.ou2

BOUNDING LEVEL = 

NUMBER OF CASES =

90 %

18: 3:

* N

2



EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 
NORTHERN STATES POWER COMPANY

9/ 8/1987 18: 3:19

- MONTICELLO THICKNESS SUR.#10

CASE = 1 NCHEM = 1 TOTAL TIME = 110000. NSEG = 2

ICHEM FMULT PH OXY HOURS 
-------------------------------------------

0 100.000 7.100 1000.0 110000.

NCOMP = 21 DESIGN PRESS.= 202. DESIGN TEMP.= 383.

!..  

'-I

3



EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 - 9/ 8/1987 18: 3:19 
NORTHERN STATES POWER COMPANY 

MONTICELLO THICKNESS SUR.#10 

PASS 2 RESULTS AT 90% BOUNDING LEVEL 
COMPONENT PREDICTED AVERAGE 

EROSION RATE (MM/YR) 

10.1AE1 .00 
10.OE1 .00 

10.4AE1 .00 
10.-4AE2 .00 
10.1AV1 .00 
10.1AT1 .00 
10.1AE2 .00 
10.1AE3 .00 
10.1AE4 .00 
10.3AE1 - .00 
10.3AE2 .00 
10.5AE1 .00 
10.5AE2 .00 
10.5AE3 .00 
10.5AE4 .00 
10.5AT1 .00 
10.5AE1 .00 
10.OAP1 .00 
10.1AP1 .00 
10.1AP1 .00 
10.1AP2 .00 
10.1AP3 .00 
10.1AP4 .00 
10.3AP1 .00 
10.2AP1 .00 
10.5AP1 .00 
10.5AP2 .00 
10.5AP3 .00 
10.5AP4 .00 
10.4APO .00 
10.4AP1 .00 

NOTE: 
THE AVERAGE EROSION RATE FOR EACH COMPONENT IS CALCULATED 
USING THE MAXIMUM TOTAL TIME FOR THE PROBLEM 

7



EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 
NORTHERN STATES POWER COMPANY

9/ 8/1987 18: 3:19

MONTICELLO THICKNESS SUR.#10 

PASS 2 RESULTS AT 90% BOUNDING LEVEL 
COMPONENT PREDICTED HOURS TO REACH 

MINIMUM WALL THICKNESS 
------------------------------------------------

10. 1AE1 
10. 0E1 

10. 4AE1 
10. 4AE2 
10. 1AV1 
10. 1AT1 
10. 1AE2 
10. 1AE3 
10. 1AE4 
10. 3AE1 
10. 3AE2 
10.5AE1 
10. 5AE2 
10. 5AE3 
10. 5AE4 
10. 5AT1 
10. 5AE1 
10. OAP1 
10. 1AP1 
10. 1AP1 
10. 1AP2 
10. 1AP3 
10. 1AP4 
10. 3AP1 
10. 2AP1 
10. 5AP1 
10. 5AP2 
10. 5AP3
10.5nA 33373850.  
10.4APO 33373850.  
10.4AP1 33373850.  

WARNING: 
THE DESIGN MINIMUM WALL THICKNESS USED IN PREDICTING TOTAL HOURS IS BASED ON DESIGN PRESSURE ONLY. UTILITIES MUST PERFORM PLANT SPECIFIC ENGINEERING EVALUATIONS THAT INCLUDE ALL LOADS TO PREDICT TOTAL HOURS BEFORE A FAILURE : 'WOULD OCCUR.

5470643.  
5470643.  
5470643.  
5470643.  
6586771.  
6586771.  

11051290.  
11051290.  
11051290.  
11051290.  
11051290.  
11051290.  
11051290.  
11051290.  
11051290.  
16631930.  
22212570.  
33373850.  
33373850.  
33373850.  
33373850.  
33373850.  
33373850.  
33373850.  
33373850.  
33373850.* 
33373850.  
33373850.

8



EPRI'S CHEC COMPUTER PROGRAM - VERSION 1- 9/ 8/1987 18: 3:19 
NORTHERN STATES POWER COMPANY 

MONTICELLO THICKNESS SUR.#10 

PASS 2 RESULTS AT 90% BOUNDING LEVEL 

COMPONENT PREDICTED PREDICTED LATEST MINIMUM WALL 
THICKNESS WEAR EROSION RATE THICKNESS 
(INCH) (INCH) (MM/YEAR) (INCH) 

----------------------------------------------------------------------

10.1AE1 .275 .005 .00 .044 

10.OAP1 .279 .000 .00 .044 

10.OE1 .275 .005 .00 .044 

10.1AP1 .279 .000 .00 .044 

10.1AV1 .276 .004 .00 .044 

10.1AP1 .279 .000 .00 .044 

10.1AT1 .276 .004 .00 .044 

10.1AE2 .278 .002 .00 .044 

10.1AP2 .279 .000 .00 .044 

10.1AE3 .278 .002 .00 .044 

10.1AP3 .279 .000 .00 .044 

10.1AE4 .278 .002 .00 .044 

10.1AP4 .279 .00 .00 .044 

10.3AE1 .278 .002 .00 .044 

10.3AP1 .279 .000 .00 .044 

10.3AE2 .278 .002 .00 .044 

10.2AP1 .279 .000 .00 .044 

10.5AE1 .278 .002 .00 .044 

10.5AP1 .279 .000 .00 .044 

10.5AE1 .279 .001 .00 .044 

10.5AP2 .279 .000 .00 .044 

10.5AT1 .278 .002 .00 .044 

10.5AE2 .278 .002 .00 .044 

10.5AE3 .278 .002 .00 .044 

10.5AP3 .279 .000 .00 .044 

10.5AP4 .279 .000 .00 .044 

10.5AE4 .278 .002 .00 .044 

10.4APO .279 .000 .00 .044 

10.4AE1 .275 .005 .00 .044 

10.4AP1 .279 .000 .00 .044 

10.4AE2 .275 .005 .00 .044

9
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EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 NORTHERN STATES POWER COMPANY 9/ 8/1987 18: 4: 7

INPUT FILE NAME cmonts3l 

OUTPUT FILE NAME a:cmonts3l.ou
2 

BOUNDING LEVEL = 90 % 

NUMBER OF CASES = 1

2

N



EPRIHS CHEC COMPUTER PROGRAM - VERSION 1 NORTHERN STATES POWER COMPANY 9/ 8/1987 18: 4: 7

MONTICELLO THICKNESS SUR. #31

CASE 1 NCHEM = 1 TOTAL TIME = 110000.
ICHEM FMULT PH OXY HOURS --------- - ------------------------------

0 100.000 7.100 1000.0 110000.

NCOMP = 16 DESIGN PRESS.= 23.

NSEG = 1

DESIGN TEMP.= 241.

N 

1

3



EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 NORTHERN STATES POWER COMPANY 9/ 8/1987 18: 4: 7

MONTICELLO THICKNESS SUR. #31

GEO MAT 
(SECOND LINE

4 
9 
4 

14 
9 
2 
9 
2 
9 
4 
9 
9 
4 
9 
8

N)

COMP. NAME
U--------------- MO SIGMA 

9 5 - - - - - -31 Pi "I-
-8.000 

-8.000 
-8.000 
-8.000 
-8.000 
-8.000 
-8.000 
-8.000 

-8.000 
-8.000 
-8.000 
-8.000 
-8.000 
-8.000 
-8.000 
-8.000

5 
5 
5 
5 
5 .  
5 
5 
5 
5 
5 
5 
5 
5 
5 
5

31 El 
31 P2 
31 E2 
31 Ti 
31 P3 
31 E3 
31 P4 
31 E4 
31 P5 
31 E5 
31- P6 
16. 0A 
31 E6 
31 PS 
31 Vi

10 .  

10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.

.365 

.365 
.365 
.365 
.365 
.365 
.365 
.365 
.365 
.365 
.365 
.365 
.365 
.365 

.365

241.  
241.  
241.  
241.  
241.  
241.  
241.  
241.  
241.  
241.  
241.  
241.  
241.  
241.  
241.  
241.

4

DIA THICK TEMP FLOWM"



EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 - 9/ 8/1987 18: 4: 7 NORTHERN STATES POWER COMPANY 

MONTICELLO THICKNESS SUR. #31 

PASS 2 DATA 
NUMBER OF INSPECTIONS = 16 

NUMBER COMP MEASURED 
THICKNESS 

-------------------------------
1 31 P1 .365 

2 31 El .365 

3 31 P2 .365 

4 
31 E2 .365 

5 
31 Ti .365 

6 31 P3 .365 

7 
31 E3 .365 

8 
31 P4 .365 

9 
31 E4 .365 

10 
31 P5 .365 

11 
31 E5 .365 

12 
31 P6 .365 

13 
16.OA 

.365 

14 
31 E6 .365 

15 
31 P8 .365 

16 
31 Vl .365

5



EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 NORTHERN STATES POWER COMPANY 9/ 8/1987 18: 4: 7

MONTICELLO THICKNESS SUR. #31 

PASS 2 RESULTS AT 90% BOUNDING LEVEL COMPONENT PREDICTED AVERAGE 
EROSION RATE (MM/YR) -------------------------------------------------------

JL 1 l 
31 E2 
31 E5 
31 E6 
31 Ti 
31 Vi 
31 E3 
31 E4 
31 P1 
31 P2 
31 P3 
31 P4 
31 P5 
31 P6 
16. OA 
31 P8

.01 
.01 
.01 
.01 
.01 
.01 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00

NOTE: 
THE AVERAGE EROSION RATE FOR EACH COMPONENT IS CALCULATED USING THE MAXIMUM TOTAL TIME FOR THE PROBLEM

6



EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 NORTHERN STATES POWER COMPANY 9/ 8/1987 18: 4: 7

MONTICELLO THICKNESS SUR. #31 

PASS 2 RESULTS AT 90% BOUNDING LEVEL COMPONENT PREDICTED HOURS TO REACH 
MINIMUM WALL THICKNESS

31 El 
31 E2 
31 E5 
31 E6 
31 Ti 
31 Vi 
31 E3 
31 E4 
31 P1 
31 P2 
31 P3 
31 P4 
31 P5 
31 P6 
16. OA

34328140.  O AdIRN ING: 
E DESIGN MINIMUM WALL THICKNESS USED IN PREDICTING TOTAL HOURS IS BASED ON VTGN PRESSURE ONLY. UTILITIES MUST PERFORM PLANT SPECIFIC ENGINEERING EVALUATIONS THAT INCLUDE ALL LOADS TO PREDICT TOTAL HOURS BEFORE A FAILURE *WOULD OCCUR.

5629689.  
5629689.  
5629689.  
5629689.  
6777627.  
6777627.  

11369380.  
11369380.  
34328140.  
34328140.  
34328140.  
34328140.  
34328140.  
34328140.  
34328140.

7



EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 
NORTHERN STATES POWER COMPANY

9/ 8/1987 18: 4: 7

MONTICELLO THICKNESS SUR. #31 

PASS 2 RESULTS AT 90% BOUNDING LEVEL

COMPONENT PREDICTED 
THICKNESS 
(INCH)

PREDICTED 
WEAR 
(NCH)

(INCCH 
,,/YAR k 14Zl 31 P1 .364 .001 .00 

31 El .358 .007 .01 .008 
31 P2 .364 .001 .00 .008 
31 E2 .358 .007 .01 .008 
31 T1 .359 .006 .01 .008 
31 P3 .364 .001 .00 .008 
31 E3 .362 .003 .00 .008 
31 P4 .364 .001 .00 .008 
31 E4 .362 .003 .00 .008 
31 P5 .34 .001 .00 .008 

31 E5 .358 .007 .01 .008 
31 P6 .364 .00 .01 .008 
16.OA .364 .001 .00 .008 
31 E6 .358 .001 .00 .008 
31 P8 .364 .001 .00 .008 
31 V1 .359 .006 .01 .008

LATEST EROSION RATE
MINIMUM WALL 

THICKNESS

8



52 P5
El

52 Pi

32 E4

FWH11A TO COOLER 
BETWEEN FWH11AS$12A 
LINE HD6-12'-HB 

CARBON STEEL 
(REF. DWNG NF 13142-118) 

32 9 

DRAIN COOLERI 
5-DC-12A

HTR.11A/ EL.935'

\32 Vi 
E2 

* NOTE- ONLY SURVEY 
15.0A ON THIS SIDE 
OF CV 1015 

P4

3 

AREA,

- 12'-HB

HD6-10' -HB

T1

. 914'8'
ES

THICKNESS SURVEY MONTS32REF. DWNG.
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EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 
NORTHERN STATES POWER COMPANY

9/ 8/1987 18: 4:52

INPUT FILE NAME cmonts32 

OUTPUT FILE NAME a:cmonts32.ou2

BOUNDING LEVEL = 

NUMBER OF CASES =

90 % 

1

{ -~ 
2

2



EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 NORTHERN STATES POWER COMPANY
9/ 8/1987 18: 4:52

MONTICELLO THICKNESS SUR.# 32

CASE = 1 NCHEM = 1 TOTAL TIME = 110000. NSEG = 1
ICHEM FMULT PH OXY HOURS 

--------------------------------
0 100.000 7.100 1000.0 110000.

DESIGN PRESS.= 8. DESIGN TEMP.= 178.

3

NCOMP = 16



N EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 
NORTHERN STATES POWER COMPANY

9/ 8/1987 18: 4:52

MONTICELLO THICKNESS SUR.# 32

GEO MAT 
(SECOND LINE)

4 
8 
9 
4 
9 
2 
4 
9 
13 
1 
9 
1 
9 
9 
9

COMP. NAME 
CR

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5

32 Pl 
32 El 
32 Vl 
32 P3 
32 E2 
32 P4 
32 E3 
32 E4 
32 P6 
32 Ti 
32 E5 
32 P8 
32 E6 
32 P9 
15. OA 
32 P7

4

DIA 
CU

12.  
12.  
12.  
12.  
12.  
12.  
12.  
12.  
12.  
12.  
12.  
12.  
12.  
12.  
12.  
12.

THICK

SIGM

.375 

.375 

.375 

.375 

.375 

.375 
.375 
.375 
.375 
.375 
.375 
.375 
.375 
.375 
.375 
.375

TEMP

178.  
178.  
178.  
178.  
178.  
178.  
178.  
178.  
178.  
178.  
178.  

178.  
178.  
178.  

178.

FLOW

-6.000 
-6.000 
-6.000 
-6. b 
-6.000 
-6.000 
-6.000 
-6.000 
-6.000 
-6.000 
-6.000 
-6.000 
-6.000 
-6.000 
-6.000 
-6.000



EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 NORTHERN STATES POWER COMPANY 

MONTICELLO THICKNESS SUR.# 32 

PASS 2 DATA 
NUMBER OF INSPECTIONS = 16 

NUMBER COMP MEASURED 
THICKNESS --------------------------------

1 32 P1 .375 

2 
32 El .375 

3 32 V1 .375 

4 
32 P3 .375 

5 
32 E2 .375 

6 32 P4 .375 

7 
32 E3 .375 

8 32 E4 .375 

9 32 P6 .375 

10 
32 Ti .375 

11 
32 E5 .375 

12 
32 P8 .375 

13 
32 E6 .375 

14 
32 P9 .375 

15 
15.OA 

.375 

16 
32 P7 .375

5



EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 NORTHERN STATES POWER COMPANY 9/ 8/1987 18: 4:52

MONTICELLO THICKNESS SUR.# 32 

PASS 2 RESULTS AT 90% BOUNDING LEVEL COMPONENT PREDICTED AVERAGE 
EROSION RATE (MM/YR) 

13
32 E2 
32 E4 
32 Vl 
32 Ti 
32 E3 
32 E5 
32 E6 
32 Pl 
32 P3 
32 P4 
32 P6 
32 P8 
32 P9 
15.OA 
32 P7

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00

NOTE: 
THE AVERAGE EROSION RATE FOR EACH COMPONENT IS CALCULATED USING THE MAXIMUM TOTAL TIME FOR THE PROBLEM

6



EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 NORTHERN STATES POWER COMPANY 9/ 8/1987 18: 4:52

MONTICELLO THICKNESS SUR.# 32 

PASS 2 RESULTS AT 90% BOUNDING LEVEL COMPONENT PREDICTED HOURS TO REACH 
MINIMUM WALL THICKNESS 

-----------------------------------------------

32 El 
32 E2 
32 E4 
32 V1 
32 Ti 
32 E3 
32 E5 
32 E6 
32 P1 
32 P3 
32 P4 
32 P6 
32 P8 
32 P9 
15. OA

70672490.  7ARNING: 
E DESIGN MINIMUM WALL THICKNESS USED IN PREDICTING TOTAL HOURS IS BASED ON ELTGN PRESSUH ONLY. UTILITIES MUST PERFORM PLANT SPECIFIC ENGINEERING EVALUATIONS THAT INCLUDE ALL LOADS TO PREDICT TOTAL HOURS BEFORE A FAILURE WOULD OCCUR.

11687080.  
11687080.  
11687080.  
14046500.  
14046500.  
23484160.  
47078320.  
47078320.  
70672490.  
70672490.  
70672490.  
70672490.  
70672490.  
70672490.  
70672490.

7



EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 - 9/ 8/1987 18: 4:52 NORTHERN STATES POWER COMPANY 

MONTICELLO THICKNESS SUR.# 32 

PASS 2 RESULTS AT 90% BOUNDING LEVEL 

COMPONENT PREDICTED PREDICTED LATEST MINIMUM WALL 
THICKNESS WEAR EROSION RATE THICKNESS 
(INCH) (INCH) (MM/YEAR) (INCH) ------------------------------------------------------------------

32 Pl .374 .000 .00 .003 
32 El .372 .003 .00 .003 32 V .372 .003 .00 .003 
32 P3 .374 .000 .00 .003 32 E2 .372 .003 .00 .003 32 P4 .374 .000 .00 .003 32 E3 .373 .002 .00 .003f 32 E4 .372 .003 .00 .003 32 P .374 .000 .00 .003 32 Ti .372 .003 .00 .003 32 E5 .374 .000 .00 .003 32 P8 .374 .000 .00 .003 32 E6 .374 .000 .00 .003 32 P9 .374 .000 .00 .003 
15.OA .374 .000 .00 .003 32 P7 .374 .000 .00 .003 
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EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 
NORTHERN STATES POWER COMPANY

9/ 8/1987 18: 5:44

INPUT FILE NAME cmonts33 

OUTPUT FILE NAME a:cmonts33.ou2

BOUNDING LEVEL = 

NUMBER OF CASES =

90 % 

1

2

I



EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 
NORTHERN STATES POWER COMPANY

9/ 8/1987 18: 5:44

MONTICELLO THICKNESS SUR. #33

CASE = 1 NCHEM = 1 TOTAL TIME = 110000. NSEG = 1

ICHEM FMULT PH OXY HOURS 
-------------------------------------------

0 100.000 7.100 1000.0 110000.

DESIGN PRESS.= 8. DESIGN TEMP.= 241.

3

NCOMP = 19

I



EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 
NORTHERN STATES POWER COMPANY

9/ 8/1987 18: 5:44

MONTICELLO THICKNESS SUR. #33 

GEO MAT COMP. NAME DIA THICK TEMP FLOW 
(SECOND LINE ) CR CU MO SIGMA 

------------------------------------------------------------------
9 
4 
9 
4 
9 
2 
9 
2 
9 

14 
9 
4 

14 
8 
9 
1 
9 
2 
9

33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 

33 
33 
33 
33 
33 
33 
33

P1 
El 
P2 
E2 
P3 
E3 
P4 
E4 
P5 
TI 
P6 
16B 
T2 
Vi 
P7 
E5 
P8 
E6 
P9

10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.  
10.

.365 

.365 

.365 

.365 
.365 
.365 
.365 
.365 
.365 
.365 
.365 
.365 
.365 
.365 
.365 
.365 
.365 
.365 
.365

241.  
241.  
241.  
241.  
241.  
241.  
241.  
241.  
241.  
241.  
241.  
241.  
241.  
241.  
241.  
241.  
241.  
241.  
241.

-8.000 
-8.000 
-8.000 
-8.000 
-8.000 
-8.000 
-8.000 
-8.000 
-8.000 
-8.000 
-8.000 
-8.000 
-8.000 
-8.000 
-8.000 
-8.000 
-8.000 
-8.000 
-8.000

4



EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 

NORTHERN STATES POWER COMPANY 

MONTICELLO THICKNESS SUR.

PASS 2 DATA 
NUMBER OF INSPECTIONS =

9/ 8/1987

#33

19

MEASURED 
THICKNESS

.365 

.365 

.365 

.365 

.365 

.365 

.365 

.365 

.365 

.365 

.365 
.365 
.365 
.365 
.365 
.365 
.365 
.365 
.365

NUMBER COMP

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19

33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 

33 
33 
33 
33 
33 
33 ' 
33

P1 
El 
P2 
E2 
P3 
E3 
P4 
E4 
P5 
Ti 
P6 

16B 
T2 
Vi 
P7 
E5 
PS 
E6 
P9

5

18: 5:44



EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 
NORTHERN STATES POWER COMPANY

9/ 8/1987 18: 5:44

MONTICELLO THICKNESS SUR. #33 

PASS 2 RESULTS AT 90% BOUNDING LEVEL 
COMPONENT PREDICTED AVERAGE 

EROSION RATE (MM/YR)

33 El 
33 E2 

16B.  
33 TI 
33 T2 
33 V1 
33 E3 
33 E4 
33 E6 
33 E5 
33 Pft 
33 P2 
33 P3 
33 P4 
33 P5 
33 P6 
33 P7 
33 P8 
33 P9

.01 

.01 

.01 

.01 

.01 

.01 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00

NOTE: 
THE AVERAGE EROSION RATE FOR EACH COMPONENT IS CALCULATED 
USING THE MAXIMUM TOTAL TIME FOR THE PROBLEM

6



EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 - 9/ 8/1987 18: 5:44 
NORTHERN STATES POWER COMPANY 

MONTICELLO THICKNESS SUR. #33 

PASS 2 RESULTS AT 90% BOUNDING LEVEL 
COMPONENT PREDICTED HOURS TO REACH 

MINIMUM WALL THICKNESS 

33 El 5716092.  
33 E2 5716092.  

16B 5716092.  
33 Ti 6881310.  
33 T2 6881310.  
33 V1 6881310.  
33 E3 11542180.  
33 E4 11542180.  
33 E6 11542180.  
33 E5 23194370.  
33 P1 34846550.  
33 P2 34846550.  
33 P3 34846550.  
33 P4 34846550.  
33 P5 34846550.  
33 P6 34846550.  
33 P7 34846550.  33 PS 34846550.  
33 P9 34846550.  

WARNING: 
THE DESIGN MINIMUM WALL THICKNESS USED IN PREDICTING TOTAL HOURS IS BASED ON 

DESIGN PRESSURE ONLY. UTILITIES MUST PERFORM PLANT SPECIFIC ENGINEERING 
EVALUATIONS THAT INCLUDE ALL LOADS TO PREDICT TOTAL HOURS BEFORE A FAILURE 
WOULD OCCUR.

7



EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 - 9/ 8/1987 18: 5:44 

NORTHERN STATES POWER COMPANY 

MONTICELLO THICKNESS SUR. #33 

PASS 2 RESULTS AT 90% BOUNDING LEVEL 

COMPONENT PREDICTED PREDICTED LATEST MINIMUM WALL 

THICKNESS WEAR EROSION RATE THICKNESS 

(INCH) (INCH) (MM/YEAR) (INCH) 

------------------------------------------------------------------
33 P1 .364 .001 .00 .003 

33 El .358 .007 .01 .003 

33 P2 .364 .001 .00 .003 

33 E2 .358 .007 .01 .003 

33 P3 .364 .001 .00 .003 

33 E3 .362 .003 .00 .003 

33 P4 .364 .001 .00 .003 

33 E4 .362 .003 .. 00 .003 

33 P5 .364 .001 .00 .003 

33 Ti .359 - .006 .01 .003 

33 P6 .364 .001 .00 .003 

16B .358 .007 .01 .003 

33 T2 .359 .006 .01 .003 

33 VI .359 .006 .01 .003 

33 P7 .364 .001 .00 .003 

33 E5 .363 .002 .00 .003 

33 PS .364 .001 .00 .003 

33 E6 .362 .003 .00 .003 

33 P9 .364 .001 .00 .003

8
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EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 

NORTHERN STATES POWER COMPANY
9/ 8/1987

INPUT FILE NAME cmonts34 

OUTPUT FILE NAME a:cmonts34.ou2

BOUNDING LEVEL = 

NUMBER OF CASES =

90 % 

1

2

18: 9: 1



EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 
NORTHERN STATES POWER COMPANY

9/ 8/1987 18: 9: 1

MONTICELLO THICKNESS SUR. #34

CASE = 1 NCHEM = 1 TOTAL TIME = 110000. NSEG = 1

ICHEM FMULT PH OXY HOURS 
-------------------------------------------

0 100.000 7.000 1000.0 110000.

DESIGN PRESS.= 8. DESIGN TEMP.= 178.

3

NCOMP =



EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 
NORTHERN STATES POWER COMPANY

9/ 8/1987 18: 9: 1

MONTICELLO THICKNESS SUR. #34 

GEO MAT COMP. NAME DIA THICK TEMP FLOW 
(SECOND LINE ) CR CU MO SIGMA 

------------------------------------------------------------------
9 
8 
9 
2 
9 
4 
4 
9 
9 
9

5 
5 
5 
5 
5 
5 
5 
5 
5 
5

15. OB 
34 Vl 
34 P3 
34 E3 
34 P2 
34 El 
34 E2 
34 P1 

34FILL 
34FILL2

12.  
12.  
12.  
12.  
12.  
12.  
12.  
12.  
12.  
12.

.375 

.375 

.375 

.375 

.375 

.375 

.375 

.375 

.375 

.375

178.  
178.  
178.  
178.  
178.  
178.  
178.  
178.  
178.  
178.

-6.000 
-6.000 
-6.000 
-6.00.0 
-6.000 
-6.000 
-6.000 
-6.000 
-6.000 
-6.000

4



EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 
NORTHERN STATES POWER COMPANY

9/ 8/1987 18: 9: 1

MONTICELLO THICKNESS SUR. #34 

PASS 2 DATA 
NUMBER OF INSPECTIONS = 10

COMP

15. OB 
34 VI 
34 P3 
34 E3 
34 P2 
34 El 
34 E2 
34 P1 

34FILL 
34FILL2

MEASURED 
THICKNESS

.375 

.375 

.375 

.375 
.375 
.375 
.375 
.375 
.375 
.375

NUMBER

1 
2 
3 
4 
5 
6 
7 
8 
9 

10

5



EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 
NORTHERN STATES POWER COMPANY

9/ 8/1987 18: 9: 1

MONTICELLO THICKNESS SUR. #34 

PASS 2 RESULTS AT 90% BOUNDING LEVEL 
COMPONENT PREDICTED AVERAGE 

EROSION RATE (MM/YR)

34 El 
34 E2 
34 VI 
34 E3 
15. OB 
34 P3 
34 P2 
34 Pl 

34FILL 
34FILL2

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00

NOTE: 
THE AVERAGE EROSION RATE FOR EACH COMPONENT IS CALCULATED USING THE MAXIMUM TOTAL TIME FOR THE PROBLEM

* I
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EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 
NORTHERN STATES POWER COMPANY

9/ 8/1987 18: 9: 1

MONTICELLO THICKNESS SUR. #34 

PASS 2 RESULTS AT 90% BOUNDING LEVEL 
COMPONENT PREDICTED HOURS TO REACH 

MINIMUM WALL THICKNESS

34 El 
34 E2 
34 VI 
34 E3 
15. OB 
34 P3 
34 P2 
34 P1 

34FILL

34FILL2 P7 M C~7',AE WARNING: 
THE DESIGN MINIMUM WALL THICKNESS USED IN PREDICTING TOTAL HOURS IS BASED ON DESIGN PRESSURE ONLY. UTILITIES MUST PERFORM PLANT SPECIFIC ENGINEERING EVALUATIONS THAT INCLUDE ALL LOADS TO PREDICT TOTAL HOURS BEFORE A FAILURE WOULD OCCUR.

11687080.  
11687080.  
14046500.  
23484160.  
70672490.  
70672490.  
70672490.  
70672490.  
70672490.

7



EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 
NORTHERN STATES POWER COMPANY

9/ 8/1987 18: 9: 1

MONTICELLO THICKNESS SUR. #34 

PASS 2 RESULTS AT 90% BOUNDING LEVEL

COMPONENT PREDICTED 
THICKNESS 
(INCH)

PREDICTED 
WEAR 
(INCH)

LATEST 
EROSION RATE 
(MM/YEAR)

MINIMUM WALL 
THICKNESS 

(INCH)

.003 

.003 

.003 

.003 

.003 

.003 

.003 

.003 

.003 

.003

15. OB 
34 V1 
34 P3 
34 E3 
34 P2 
34 El 
34 E2 
34 P1 
34FILL 

34FILL2

.374 

.372 

.374 

.373 

.374 

.372 

.372 

.374 

.374 

.374

.000 

.003 

.000 

.002 

.000 

.003 

.003 

.000 

.000 

.000

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00

8
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THICKNESS SURVEY REPORT
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THICKNESS SURVEY REPORT
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ot' January 10, 1985 

Location Midland Square -3From Randy Coleman 

To Dan Couch Location Monticello

TURBINE PIPING THICKNESS SURVEY

Dear Dan, 

I have enclosed a copy of the Monticello Turbine Piping 
Thickness Survey Report and a Thickness Survey Log Book.  
If you have any questions, please let me know.  

Sincerely, 

SC J C lean 
Material & Special Process Engineer 

wmh



MONTICELLO THICKNESS SURVEY REPORT

GENERAL 

This report covers the turbine piping wall thickness survey done on 
Monticello Nuclear Generating Plant Unit I from April 25 through August 2, 1984. The Inspection was done by personnel from Lambert, .McGill, and Thomas 
Inc (LMT) of Santa Clara, California under the supervision of Randy Coleman 
from Production Plant Maintenance Department. The site coordinator was Dan 
Couch from the Monticello Plant.  

The inspection was conducted as a baseline for an ongoing turbine piping 
wall thickness study at the Monticello plant. The data points were chosen by 
plant personnel. Isometric diagrams showing the pipe layout and location of 
data aquisition areas were sketched by personnel from LMT.  

Data was gathered using a Nortec 131-D Digital Ultrascope or the General* 
Dynamics Ultra Image III. The Nortec 131-D is a conventional manually operated 
ultrascope with a digital readout. The next two paragraphs describe the Ultra Image III and some of its capabilities.  

The Ultra Image III is an ultrasonic imagimgwinspection system whose 
functions are monitored and controlled by a microprocessor. Information on administrative records, scanner set-up, calibration parameters, and ultrasonic 
instrument control settings is stored in the microprocessor header memory in preparation for taking data. The thickness data is gathered over a pre
determined area in accordance with information in the header and is stored in a data memory. The header and data memory may then be analyzed and stored on 
magnetic floppy disks as permanent records.  

The Ultra Image III is capable of presenting data in various forms.  
Analysis may be performed on general areas or on given points because the 
thickness and signal amplitude data stored in the memory are arranged in grid 
form with X and Y coordinates. The coordinates correspond to specific points 
of the area examined. Multiple presentation format permits the analyst to 
display a plan view with an infinite number of thickness ranges given in 
percent of nominal wall thickness. In addition to the plan view, cross 
sections of the inspection area may be viewed.  

Data taken while using the Nortec instrument was put directly on report 
forms. Data taken using the Ultra Image system was stored on floppy disks and 
later transcribed to report forms. The completed-report forms are in the 
Monticello Thickness Survey log book. Information stored on floppy disks will 
be retained by Production Plant Maintenance Department.  

The results of this baseline inspection have been organized and put into 
a Monticello Thickness Survey Log Book. The book is divided into sections 
based on thickness survey isometric diagrams. Sections are labeled with the 
appropriate isometric diagram number. They contain a copy of the isometric, 
copies of the thickness survey reports and a note page for comments. The 
reasons for organizing the log book in this fashion is that as reports are 
received from subsequent inspections the log book may be conveniently updated 
by dividing it into subsections containing reports on specific areas.

RJC112884WMH016M 1



MONTICELLO THICKNESS SURVEY REPORT

RESULTS 

The results of the inspection can be summarized by stating that the crossunder piping shows signs of tiger stripping and areas of severe erosion/corrosion. The extraction and drain piping areas tested show no sign of severe localized erosion/corrosion.  

The worst areas of erosion/corrosion were discovered when a maintenance worker crawled through the crossunder line between B moisture separator and 3 CIV to retrieve a part that had been accidently dropped into the line. He noticed that the horizontal run between 82 and F on ISO-MTS-11 had numerous spots that appeared to have one fourth inch wall loss. In addition to this the pipe to elbow weld at area B had wall loss upstream of the weld and the general area around C had tiger stripping.  

The suspect areas were scanned with the Ultra Image III. The results were that some areas were at or below the 0.271" minimum wall thickness. The areas that required weld repair and reinspection are at B2, F and B. Area C was not repaired because the tiger striped areas had minimum thickness readings greater than 0.450 inches. Repair work was handled by the plant.  

One additional noteworthy area on crossunder piping was area 1.1A on ISO-MTS-1. Scan data on the Ultra Image III shows thin areas between 3100 and 330 . The thin spots could not be found when a visual examination inside the 
pipe was performed. The spots are apparently laminations in the pipe.  

Visual examination of the remainder of the crossunder piping that was accessable revealed areas of tiger stripping but no severely eroded areas.  

Selected areas of the extraction and drain piping as stated earlier in this report, were examined and the results were favorable. None of the areas tested showed severe erosion/corrosion damage like that in the crossunder piping. However, the areas in Table 1 show major thickness variations over the data acquisition areas. These suspect areas should be examined during the next refueling outage.  

TABLE 1 

ISO AREA 
MTS-4 T.5 
MTS-4 T.6 
MTS-9 9.4A 
MTS-10 10.4A 
MTS-15 5.4 
MTS-16 6.4A 
MTS-24 6.2 

RJC112884WMHO16M 2



MONTICELLO THICKNESS SURVEY REPORT

On September 5, 1984 a seminar entitled Erosion/Corrosion of Turbine 
Piping Systems was given by Electric Power Research Institute at the J.A.  
Jones Applied Research Center in Charlotte, North Carolina. Don Pedersen from 
the Monticello plant and Randy Coleman from Production Plant Maintenance 
Department attended the seminar. The material presented in the seminar was 
focused on current research of the erosion/corrosion problem and how to 
develop a plant specific program to monitor it. Table 2 contains a list of 
data acquisition areas that should be added to the current Monticello 
Thickness Survey Program if the monitoring program EPRI suggested is to be 
followed.  

TABLE 2 

ISO# AREA# 
MTS-5 3.7A 
MTS-5 3.8A 
MTS-6 3.7 
MTS-6 3.8 
MTS-7 9.4 
MTS-8 10.2 
MTS-9 9.2A 
MTS-9 9.5A 
MTS-10 10.2A 
MTS-10 10.5A 

Recommendations 

1. The weld repaired areas of the crossunder piping should be 
reinspected during the next refueling outage.  

2. The areas listed in Table 1 should be reinspected during the next 
refueling outage.  

3. The interior surface of the crossunder piping should be given a 
visual examination during the next refueling outage.  

4. The data acquisition areas listed in Table 2 should be added to the 
thickness survey program and baseline inspection should be done on 
them during the next refueling outage.

RJC112884WMH016M 3
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MONTICELLO THICKNESS SURVEY REPORT 
I

GENERAL 

This report covers the turbine piping wall thickness survey done on 
Monticello Nuclear Generating Plant Unit I from April 25 through August 2, 1984. The Inspection was done by personnel from Lambert, McGill, and Thomas Inc (LMT) of Santa Clara, California under the supervision of Randy Coleman from Production Plant Maintenance Department. The site coordinator was Dan Couch from the Monticello Plant.  

The inspection was conducted as a baseline for an ongoing turbine piping wall thickness study at the Monticello plant. The data points were chosen by plant personnel. Isometric diagrams showing the pipe layout and location of data aquisition areas were sketched by personnel from LMT.  

Data was gathered using a Nortec 131-D Digital Ultrascope or the General, Dynamics Ultra Image III. The Nortec 131-D is a conventional manually operated ultrascope with a digital readout. The next two paragraphs describe the Ultra Image III and some of its capabilities.  

The Ultra Image III is an ultrasonic imaging inspection system whose functions are monitored and controlled by a microprocessor. Information on administrative records, scanner set-up, calibration parameters, and ultrasonic instrument control settings is stored in the microprocessor header memory in preparation for taking data. The thickness data is gathered over a predetermined area in accordance with information in the header and is stored in a data memory. The header and data memory may then be analyzed and stored on magnetic floppy disks as.permanent records.  
The Ultra Image III is capable of presenting data in various forms.  

Analysis may be performed on general areas or on given points because the 
thickness and signal amplitude data stored in the memory are arranged in grid form with X and Y coordinates. The coordinates correspond to specific points of the area examined. Multiple presentation format permits the analyst to display a plan view with an infinite number of thickness ranges given in 
percent of nominal wall thickness. In addition to the plan view, cross 
sections of the inspection area may be viewed.  

Data taken while using the Nortec instrument was put directly on report 
forms. Data taken using the Ultra Image system was stored on floppy disks and 
later transcribed to report forms. The completed report forms are in the 
Monticello Thickness Survey log book. Information stored on floppy disks will 
be retained by Production Plant Maintenance Department.  

The results of this baseline inspection have been organized and put into 
a Monticello Thickness Survey Log Book. The book is divided into sections 
based on thickness survey isometric diagrams. Sections are labeled with the appropriate isometric diagram number. They contain a copy of the isometric, 
copies of the thickness survey reports and a note page for comments. The 
reasons for organizing the log book in this fashion is that as reports are 
received from subsequent inspections the log book may be conveniently updated 
by dividing it into subsections containing reports on specific areas.  
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MONTICELLO THICKNESS SURVEY REPORT

RESULTS 

The results of the inspection can be summarized by stating that the 
crossunder piping shows signs of tiger stripping and areas of severe 
erosion/corrosion. The extraction and drain piping areas tested show no sign 
of severe localized erosion/corrosion.  

The worst areas of erosion/corrosion were discovered when a maintenance 
worker crawled through the crossunder line between B moisture separator and #3 
CIV to retrieve a part that had been accidently dropped into the line. He 
noticed that the horizontal run between B2 and F on ISO-MTS-11 had numerous 
spots that appeared to have one fourth inch wall loss. In addition to this 
the pipe to elbow weld at area B had wall loss upstream of the weld and the'.  
general area around C had tiger stripping.  

The suspect areas were scanned with the Ultra Image III. The results 
were that some areas were at or below the 0.271" minimum wall thickness. The 
areas that required weld repair and reinspection are at B2, F and B. Area C 
was not repaired because the tiger striped areas had minimum thickness read
ings greater than 0.450 inches. Repair work was handled by the plant.  

One additional noteworthy area on crossunder piping was area 1.1A on 
ISO-MTS-1. Scan data on the Ultra Image III shows thin areas between 310' and 
330*. The thin spots could not be found when a visual examination inside the 
pipe was performed. The spots are apparently laminations in the pipe.  

Visual examination of the remainder of the crossunder piping that was 
accessable revealed areas of tiger stripping but no severely eroded areas.  

Selected areas of the extraction and drain piping as stated earlier in 
this report, were examined and the results were favorable. None of the areas 
tested showed severe erosion/corrosion damage like that in the crossunder 
piping. However, the areas in Table 1 show major thickness variations over 
the data acquisition areas. These suspect areas should be examined during the 
next refueling outage.  

TABLE 1 

ISO AREA 
MTS-4 T.5 
MTS-4 T.6 
MTS-9 9.4A 
MTS-10 10.4A 
MTS-15 5.4 
MTS-16 6.4A 
MTS-24 6.2
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MONTICELLO THICKNESS SURVEY REPORT

On September 5, 1984 a seminar entitled Erosion/Corrosion of Turbine 
Piping Systems was given by Electric Power Research Institute at the J.A.  
Jones Applied Research Center in Charlotte, North Carolina. Don Pedersen from the Monticello plant and Randy Coleman from Production Plant Maintenance 
Department attended the seminar. The material presented in the seminar was 
focused on current research of the erosion/corrosion problem and how to 
develop a plant specific program to monitor it. Table 2 contains a list of 
data acquisition areas that should be added to the current Monticello 
Thickness Survey Program if the monitoring program EPRI suggested is to be 
followed.  

TABLE 2 

ISO# AREA# 
MTS-5 3.7A 
MTS-5 3.8A 
MTS-6 3.7 
MTS-6 3.8 
MTS-7 9.4.  
MTS-8 10.2 
MTS-9 9.2A 
MTS-9 9.5A 
MTS-10 10.2A 
MTS-10 10.5A 

Recommendations 

1. The weld repaired areas of the crossunder piping should be 
reinspected during the next refueling outage.  

2. The areas listed in Table 1 should be reinspected during the next 
refueling outage.  

3. The interior surface of the crossunder piping should be given a 
visual examination during the next refueling outage.  

4. The data acquisition areas listed in Table 2 should be added to the 
thickness survey program and baseline inspection should be done on 
them during the next refueling outage.
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Monticello Feedwater Piping Wall Thickness Survey Summary 

Inspection Description Nominal Wall Max Wall 
Point No. and Line No. Thickness in. Loss in.  

Al #11 RFP Recirc branch 0.594 .014 
flow tee, FW3-a-DE 

A2 Elbow downstream of 0.938 ..078 (in the 
CV 6-12A,FW28-14-DE counterbore 

area) 
A3 Elbow after branch tee 0.562 .005 

A FW line to CV 6-13 
FW2-6-DE 

A4 Branch Tee downstream of 0.562 .044 
CV 6-13, FW2-6-DE 

As Elbow downstream of A4 0.562 .040 
FW2-6-DE 

A6 Elbow on #12 RFP Suction 0.375 .025 
C4B-16-GB 

81 Elbow Upstream of SPE 0.500 .005 
C2-24-GS 

82 Mixing tee where A & B 0.500 .020 
condensate loops mix 
downstream of SJAEs, 
C2-24-GS 

83 Mixing tee of 8 loop 0.375 -. 007 
inner and after SJAE 
condensers, C2B-16-GS 

Cl 8 loop FW cleanup line 0.594 .024 
branch flow tee, 
FW10-8-DE 

D1 Elbow downstream of 0.365 .024 
CV 1095A, CS-10-GB 

D2 Branch tee upstream of 0.280 .007 
CV 1095A, C5-6-GB 

D3 Branch flow tee to 11B 0.375 -. 021 
drain cooler, C4B-16-GB 

Negative wall loss indicates that the thinnest area.measured is 
that much greater than the nominal wall thickness.  

All wall loss is less than manufacturers tolerance (12.5%)



Future Plans 

1. During 1987 outage inspect one RFP recirc line downstream 
of the recirculation valve.  

2. During 1987 outage inspect the branch flow tee on the B 
feedwater riser inside the drywell.  

With the above results evaluate if future inspections are 
warranted. -
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EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 NORTHERN STATES POWER COMPANY 9/ 8/1987 18:17:41

INPUT FILE NAME cmonts2p 

OUTPUT FILE NAME a:cmonts2p.ou2

BOUNDING LEVEL = 

NUMBER OF CASES =

90 % 

1

A Comparison of Observed Results in 2 Phase 
versus CHEC predictions: 

AREA: OBSERVED RATE: 
(mils/year)

1.OA 
1.OA Inner Radius

5.4 (ISO 15) 

6.4(ISO 16) 

6.2(ISO 24) 

B.2(ISO 11) 

B(ISO 11) 

* 10.OA

16 
21 

95

0 

0

14

24 

4.7

Flow Systems 

PREDICTED RATE: 
(mils/year)

98 
98 

17

0 

0

24 

24 

2

* Note: 10.OA is water solid, and is the only water solid area repeated 
to date in the 84' and '86 exams.

2



EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 
NORTHERN STATES POWER COMPANY

9/ 8/1987 18:17:41

MONTICELLO TWO PHASE WORK

CASE = 1 NCHEM = TOTAL TIME = 17520. NSEG = 5

ICHEM FMULT PH OXY HOURS 
-------------------------------------------

0 100.000 7.000 8.0 17520.

DESIGN PRESS.= 197. DESIGN TEMP.= 380.

N 

)

3

NCOMP = 2



EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 
NORTHERN STATES. POWER COMPANY

9/ 8/1987 18:17:41

MONTICELLO TWO PHASE WORK 

GEO MAT COMP. NAME DIA THICK TEMP FLOW 
(SECOND LINE ) CR CU MO SIGMA 
-----------------------------------------------------------------------

4 
4

7 
7

1.OA -36.  
1.OA IR -36.

.549 

.535
380.  
380.

.168 

.168

DESIGN PRESS.= 111. DESIGN TEMP.= 341.

)

4

NCOMP = 1



EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 
NORTHERN STATES POWER COMPANY

9/ 8/1987 18:17:41

MONTICELLO TWO PHASE WORK 

GEO MAT COMP. NAME DIA THICK TEMP FLOW 
(SECOND LINE ) CR CU MO SIGMA 

--------------------------------------------------------------
8 25 5.4 10. .480 341. .070

DESIGN PRESS.= 66. DESIGN TEMP.= 313.

5

NCOMP = 2



EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 
NORTHERN STATES POWER COMPANY

9/ 8/1987 18:17:41

MONTICELLO TWO PHASE WORK

GEO MAT 
(SECOND LINE )

9 
2

COMP. NAME 
CR

25 
25

6.2 
6.2

DIA 
CU

20.  
20.

THICK TEMP 
MO SIGMA

.372 

.372
313.  
313.

DESIGN PRESS.= 191. DESIGN TEMP.= 378.

6

NCOMP = 3

FLOW 

.004 

.004



EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 
J NORTHERN STATES POWER COMPANY

9/ 8/1987 18:17:41

MONTICELLO TWO PHASE WORK

GEO MAT 
(SECOND LINE )

9 
9 
9

COMP. NAME 
CR

7 
7 
7

B.2 
F 
B

DIA 
CU

-30.  
-30.  
-30.

THICK 
MO

.553 
.501 
.538

TEMP 
SIGMA

378.  
378.  
378.

DESIGN PRESS.= 100. DESIGN TEMP.= 383.

7

NCOMP = 2

FLOW 

.168 

.168 

.168



EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 
NORTHERN STATES POWER COMPANY

9/ 8/1987 18:17:41

MONTICELLO TWO PHASE WORK

GEO MAT 
(SECOND LINE )

9 

2

COMP. NAME 
CR

0 
12.0000 

0 
12.0000

10. 0A 
.5000 
10. 0A 
.5000

DIA 
CU

6.  
1.0000 
6.  

1.0000

THICK TEMP 
MO SIGMA

.333 
36000.  

.333 
36000.

383.  

383.

8

FLOW

-4.500 

-4.500



EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 
NORTHERN STATES POWER COMPANY

9/ 8/1987 18:17:41

MONTICELLO TWO PHASE WORK

PASS 2 DATA 
NUMBER OF INSPECTIONS = 10

MEASURED 
THICKNESS

.533 

.515 

.291 

.372 

.372 
.538 
.501 
.513 
.329 
.329

NUMBER

1 
2 
3 
4 
5 
6 
7 
8 
9 

10

COMP

1. OA 
1.OA IR 

5.4 
6.2 
6.2 
B. 2 

F 
B 

10. 0A 
10. 0A

9



EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 

NORTHERN STATES POWER COMPANY 

MONTICELLO TWO PHASE WORK 

PASS 2 RESULTS AT 90% BOUNDING LEVEL 
COMPONENT PREDICTED AVERAGE 

EROSION RATE (MM/YR)

1.OA 
1.0A IR 

B. 2 
B 
F 

5.4 
10. 0A 
10. OA 

6.2 
6.2

9/ 8/1987

1.25 
1.25 

.31 

.31 

.31 

.22 

.02 

.00 

.00 

.00

NOTE: 
THE AVERAGE EROSION RATE FOR EACH COMPONENT IS CALCULATED 
USING THE MAXIMUM TOTAL TIME FOR THE PROBLEM

100

18:17:41



EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 
NORTHERN STATES POWER COMPANY 

MONTICELLO TWO PHASE WORK 

PASS 2 RESULTS AT 90% BOUNDING LEVEL 
COMPONENT PREDICTED HOURS TO REACH 

MINIMUM WALL THICKNESS

9/ 8/1987 18:17:41

1.OA IR 
1. 0A 

F 
B 

B.2 
5.4 

10 .0A 
10.OA 

6.2

25469.  
27980.  

173546.  
198969.  
209691.  
433883.  

2957942.  
8908866.  

29843160.
. 89564540.  

WARNING: 

DETHE DESIGN MINIMUM WALL THICKNESS USED IN PREDICTING TOTAL HOURS IS BASED ON DESIGN PRESSURE ONLY. UTILITIES MUST PERFORM PLANT SPECIFIC ENGINEERING EVALUATIONS THAT INCLUDE ALL LOADS TO PREDICT TOTAL HOURS BEFORE A FAILURE WOULD OCCUR.

11



EPRI'S CHEC COMPUTER PROGRAM - VERSION 1 
NORTHERN STATES POWER COMPANY

9/ 8/1987 18:17:41

MONTICELLO TWO PHASE WORK 

PASS 2 RESULTS AT 90% BOUNDING LEVEL 

COMPONENT PREDICTED PREDICTED LATEST MINIMUM WALL 
THICKNESS WEAR EROSION RATE THICKNESS 
(INCH) (INCH) (MM/YEAR) (INCH) 

----------------------------------------------------------------------

1.OA 
1.OA IR 

5.4 
6.2 
6.2 
B. 2 

F 
B 

10.OA 
10. OA

.451 

.437 

.463 

.372 

.371 

.529 

.477 

.513 

.333 

.331

.099 

.098 

.017 

.000 

.000 

.024 

.024 

.024 

.000 

.002

1.25 
1.25 

.22 

.00 

.00 

.31 

.31 

.31 

.00 

.02

.294 

.294 

.040 

.044 

.044 

.237 

.237 

.237 

.009 

.009

12



Inernal Correspondence 

om" January 10, 1985 
FoRandy Coleman Location Midland Sauare -3 

To Dan Couch Location Monticello 

.* e: TURBINE PIPING THICKNESS SURVEY 

Dear Dan, 

I have enclosed a copy of the Monticello Turbine Piping Thickness Survey Report and a Thickness Survey Log Book.  If you have any questions, please let me know.  

Sincerely, 

o Randyn leman 
Material & Special Process Engineer

wmh



MONTICELLO THICKNESS SURVEY REPORT

GENERAL 

This report covers the turbine piping wall thickness survey done on 
Monticello Nuclear Generating Plant Unit I from April 25 through August 2, 
1984. The Inspection was done by personnel from Lambert, McGill, and Thomas 
Inc (LMT) of Santa Clara, California under the supervision of Randy Coleman 
from Production Plant Maintenance Department. The site coordinator was Dan 
Couch from the Monticello Plant.  

The inspection was conducted as a baseline for an ongoing turbine piping 
wall thickness study at the Monticello plant. The data points were chosen by 
plant personnel. Isometric diagrams showing the pipe layout and location of 
data aquisition areas were sketched by personnel from LMT.  

Data was gathered using a Nortec 131-D Digital Ultrascope or the General 
Dynamics Ultra Image III. The Nortec 131-0 is a conventional manually operated 
ultrascope with a digital readout. The next two paragraphs describe the Ultra 
Image III and some of its capabilities.  

The Ultra Image III is an ultrasonic-imaging inspection system whose 
functions are monitored and controlled by a microprocessor. Information on 
administrative records, scanner set-up, calibration parameters, and ultrasonic 
instrument control settings is stored in the microprocessor header memory in 

preparation for taking data. The thickness data is gathered over a pre
determined area in accordance with information in the header and is stored in 
a data memory. The header and data memory may then be analyzed and stored on 
magnetic floppy disks as permanent records.  

The.Ultra Image III is capable of presenting data in various forms.  
Analysis may be performed on general areas or on given points because the 
thickness and signal amplitude data stored in the memory are arranged in grid 
form with X and Y coordinates. The coordinates correspond to specific points 
of the area examined. Multiple presentation format permits the analyst to 
display a plan view with an infinite number of thickness ranges given in 
percent of nominal wall thickness. In addition to the plan view, cross 
sections of the inspection area may be viewed.  

Data taken while using the Nortec instrument was put directly on report 
forms. Data taken using the Ultra Image system was stored on floppy disks and 
later transcribed to report forms. The completed report forms are in the 
Monticello Thickness Survey log book. Information stored on floppy disks will 
be retained by Production Plant Maintenance Department.  

The results of this baseline inspection have been organized and put into 
a Monticello Thickness Survey Log Book. The book is divided into sections 
based on thickness survey isometric diagrams. Sections are labeled with the 
appropriate isometric diagram number. They contain a copy of the isometric, 
copies of the thickness survey reports and a note page for comments. The 
reasons for organizing the log book in this fashion is that as reports are 
received from subsequent inspections the log book may be conveniently updated 
by dividing it into subsections containing reports on specific areas.

RJC112884WMHO16M 1



MONTICELLO THICKNESS SURVEY REPORT

RESULTS 

The results of the inspection can be summarized by stating that the 
crossunder piping shows signs of tiger stripping and areas of severe 
erosion/corrosion. The extraction and drain piping areas tested show no sign 
of severe localized erosion/corrosion.  

The worst areas of erosion/corrosion were discovered when a maintenance 
worker crawled through the crossunder line between B moisture separator and #3 
CIV to retrieve a part that had been accidently dropped into the line. He 
noticed that the horizontal run between B2 and F on ISO-MTS-11 had numerous 
spots that appeared to have one fourth inch wall loss. In addition to this 
the pipe to elbow weld at area B had wall loss upstream of the weld and the 
general area around C had tiger stripping.  

The suspect areas were scanned with the Ultra Image III. The results 
were that some areas were at or below the 0.271" minimum wall thickness. The 
areas that required weld repair and reinspection are at B2, F and B. Area C 
was not repaired because the tiger striped areas had minimum thickness read
ings greater than 0.450 inches. Repair work was handled by the plant.  

One additional noteworthy area on crossunder piping was area 1.1A on 
ISO-MTS-1. Scan data on the Ultra Image III shows thin areas between 3100 and 
3300. The thin spots could not be found when a visual examination inside the 
pipe was performed. The spots are apparently laminations in the pipe.  

Visual examination of the remainder of the crossunder piping that was 
accessable revealed areas of tiger stripping but no severely eroded areas.  

Selected areas of the extraction and drain piping as stated earlier in 
this report, were examined and the results were favorable. None of the areas 
tested showed severe erosion/corrosion damage like that in the crossunder 
piping. However, the areas in Table 1 show major thickness variations over 
the data acquisition areas. These suspect areas should be examined during the 
next refueling outage.  

TABLE 1 

ISO AREA 
MTS-4 T.5 
MTS-4 T.6 
MTS-9 9.4A 
MTS-10 10.4A 
MTS-15 5.4 
MTS-16 6.4A 
MTS-24 6.2 
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ISO# 
MTS-5 
MTS-5 
MTS-6 

TS-6 
MIS-7 

-MTS-8 
MTS-9 
MTS-9 
MTS-10 
MTS- 10

AREA# 
3.7A 
3.8A 
3.7 
3.8 
9.4 
10.2 
9. 2A 
9. 5A 
10.2A 
10.5A

Recommendations

1. The weld repaired areas of the crossunder piping should be reinspected during the next refueling outage.  

2. The areas listed in Table 1 should be reinspected during the next refueling outage.  

3. The interior surface of the crossunder piping should be given a visual examination during the next refueling outage.  

4. The data acquisition areas listed in Table 2 should be added to the thickness survey-program and baseline inspection should be done on them during the next refueling outage.

RJC112884WMH016M 3

On September 5, 1984 a seminar entitled Erosion/Corrosion of Turbine Piping Systems was given by Electric Power Research Institute at the J.A.  Jones Applied Research Center in Charlotte, North Carolina. Don Pedersen from the Monticello plant and Randy Coleman from Production Plant Maintenance Department attended the seminar. The material presented in the seminar was focused on current research of the erosion/corrosion problem and how to develop a plant specific program to monitor it. Table 2 contains a list of data acquisition areas that should be added to the current Monticello Thickness Survey Program if the monitoring program EPRI suggested is to be followed.  

TABLE 2
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Dear Dan, 
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Survey Report covering the work done in May of 1986. If you 
have any questions, please let me know.

Sincerely, 

Mark Hugo 
Interim PPM/M&SP Engineer assigned 
to the Thickness Survey

Authored by: 

Zane Johnson 
Engineering Intern



MONTICELLO THICKNESS SURVEY REPORT (5/86 

I. General Information 

The thickness survey is organized into sections 
based on isometric diagrams and further subdivided into 
areas where actual thickness measurements are made.  

The inspection was carried out by personnel from Lambert, MacGill and Thomas, Inc. of Santa Clara, California, under the supervision of Randy Coleman of Production Plant Maintenance.  

The thickness measurements were made using either of two instruments; the Nortec 131-D unit or the Ultra Image III system. In the case of the Nortec Unit, the area of interest was laid out in a grid pattern and thickness readings were recorded at the intersection 
points. The Ultra Image system, however, records and stores on diskettes a "contour.map" of the area, not just discrete points. The system divides the scan area into a 100x200 point map which may, at a later time, be reviewed and thickness values transcribed to paper for various coordinate positions. More information on these units may be found in the Appendix.  

II. RESULTS 

From the results of the 1984 inspection it was recommended that the following areas, shown in Table 1, be rechecked in the 1986 inspection. The values shown for "5/86 min." and "6/84 min." are taken directly from the field data sheets and represent the single thinnest reading taken in that area at that time. All measurements are in inches.  

It would appear from the 1986 results that the only area of concern is Area 5.4 of MTS-15. This area has been found to have an overall thickness change (i.e. the average of all data points taken) of .189". While the remaining average thickness of .291" is well above the required minimum wall calculated on a hoop-stress basis, the measured existing wall thickness is well below the nominal wall minus 12.6% manufacturing tolerance.  
Production Plant Maintenance, Materials and Special Processes Engineers will resurvey this area in 1987.  

On September 5, 1984 a seminar entitled Erosion/Corrosion of Turbine Piping Systems was given by EPRI. Don Pedersen of the Monticello plant and Randy Coleman of Production Plant Maintenance attended. Table



2 contains a list of areas that 
of the EPRI recommendations.

were added as a result

Table 1 

5/86 min. 6/84 min. Nom./Min. wall

.500/.325 

.500/.325 

.500/.325 

.280/ ? 

.280/ ? 

.365/ ? 

.375/ ? 

.375/ ?

5/86 min.  

.368 

.530 

.511 

.483 

.348 

.356 

.340 

.492

.340 

.360 

.320 

.320 

.310 

.320

Nom./Min. wall 

.375/ ? 

.375/ ? 

.375/ ? 

.375/ ? 

.500/.283 

.500/.271 
.375/ ? 
.375/ ?

.280/.045 

.280/ ? 

.280/ ? 

.280/ ? 

.280/ ? 

.280/ ?

III. CONCLUSION 

Aside from Area 5.4 of MTS-15, there were no areas 
found to be below the manufacturing tolerance of 12.6%.

Iso # Area

MTS-4 

MTS-9 

MTS-10 

MTS-15 

MTS-16 

MTS-24

T.5,us 
T.5,ds 
T. 6 

9.4A 

10. 4A 

5.4 

6.4A 

6.2

.500 

.476 
.452 

.310 

.320 

.230 

.467 

.352

.456 

.468 

.412 

.234 

.241 

.263 

.470 

.288

Table 2

Iso # 

MTS-5 

MTS-6

MTS-7 

MTS-8 

MTS-9 

MTS-10

Area

3. 7A,UI 
3.7A,N 
3.8A 

3.7 
3.7,us 
3.7,ds 
3.8,UI 
3.8,N

9.4

10.2 

9.2A 
9.5A 

10. 2A 
10. 5A

I



IV. Appendix 

A) Nortec 131-D: 
This instrument is a portable ultrasonic inspection unit fitted with a standard CRT display and a digital display for thickness measurements.  Information on accuracy and repeatability of these units in general may be found in the EPRI report entitled Nondestructive Examination of Ferritic Piping for Erosion/Corrosion, April 1987.  

B) Ultra Image III: 
The Ultra Image III is an ultrasonic inspection system whose functions are monitored and controlled by a microprocessor. Information on administrative records, scanner setup, calibration parameters and ultrasonic control settings is stored in the microprocessor header memory in preparation for taking data.  The thickness data is gathered over a predetermined area in accordance with information in the header and is stored in memory. The header and data memory may then be stored on magnetic floppy disks as permanent records.  

The UI-III is capable of presenting data in various forms. Analysis may be performed on general areas or on given points because the thickness and signal amplitude data stored in memory are arranged in grid form with X and Y coordinates corresponding to specific points on the examination area. The multiple presentation format permits the analyst to display a plan view with an infinite number of thickness ranges in percent of nominal wall thickness using colors on the screen. Four and eight color displays are available. In addition to the plan view, cross-sections of the inspection area may be viewed.  

One major advantage of the UI-III is that it may be used to collect data on a given area and store that data on a floppy disc. The data may then be compared to data collected during previous inspections of that area.  However, there are limitations in the data comparison techniques available. The one that has the most effect on the Prairie Island and Monticello Thickness Surveys is the apparent increase of pipe wall thickness that may occur when the data is transcribed directly to data sheets. The situation occurs when two sets of data are gathered on a specific area but the inspection starting points are different. In other words, the data collected for coordinates X=n, Y=l on the current inspection will not represent the same position on the pipe as the coordinates X, for a previous inspection unless the transducer starting and scanning positions are identical for both inspections. Position variations as small as 0.020 inches can be the cause of such discrepancies. The technicians that gather the data try to inspect the exact areas covered

I



in the previous inspection but placement of the transducer 
and the scanner belt are best effort jobs.  

The actual data analysis is more complicated than 
comparing readings from the X and Y positions ofa grid of 
data to that of the previous inspection. When the data is 
presented on the UI-III, large areas of erosion may be 
evaluated by using the erosion pattern edges and center to 
estimate the amount that one set of data must be offset to 
match the other set of data. Comparison of the data may 
then be completed. For small areas of localized thinning, 
the thin areas may be picked out and analyzed separately.  
In areas where gross erosion has occurred between 
inspections, determining the amount of offset may be a best 
effort job.
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