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INTRODUCTION:

In order to enable the Reference Laboratory (RL) to document correctly your
measurement results and also to perform a correct analysis of these results, the
participating teams are requested to report their results according to the hereafter
described data sheets (DS). The presence of an invigilator during the inspection and
part of the data analysis stage is foreseen. Basically, eight data sheets are to be sent
to the RL at the latest 1 month after the measurement campaign.

DS 0 : Short procedure description

DS 1 : Co-ordinates and reference description
DS 2 : Full inspection procedure description
DS 3 : Testing equipment description

DS 4 : Raw inspection data records

DS 5 : Inspection results |

DS 6 : Profile of lager fatigue cracks

DS 7 : Questionnaire: training/qualification

More detailed comments on the information the RL wishes to receive on each data
sheet is given hereafter. In house, existing formats are acceptable in so far they are
implemented with the specific requirements indicated hereafter on each Data Sheet.

Do not forget to put your teams code on each document. This code
will be communicated by the Referee Group (JRC Petten) and is to be
considered as very confidential information.

TERMS AS USED IN NESC (taken over from PISC):

¢ Inspection method: Indicates the particular non-destructive evaluation
method used for the examination of the
test sample(s), e.g.: Ultrasonics, X-Rays, Gamma
rays, Eddy Currents,.....
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° Inspection technique: A technique involves one single physical principle or
technical application without taking any decision on
acceptability:

e.g. for the ultrasonic method:

pulse-echo mode, SAFT, ALOK,...

probe angle, S or L wave, (0 deg L - 45 deg S - 70 deg SEL)
manual, automatic,

from inside, outside,

examination parallel or perpendicular to the weld,

calibration and recording level are generally characterising the
whole procedure.

e & @ & 8 0o

* Inspection procedure: A procedure often involves several techniques and
embodies decision steps:

e.g. in the ultrasonic field:

combination of techniques: 45 deg S + 70 deg SE
acceptance/rejection level: % DAC
scan plan: 10% probe width overlapping

e Flaws and Defects: A flaw becomes a defect when recognised important
enough to be re-evaluated or rejected.
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NESC DATA SHEET DS 0

PROCEDURE: Short Description ( max. 1 page):

On the separate sheet included would you please provide the RL with a short overview
of your inspection methodology. The sheet must begin with your Team Code and say
whether the information is for the Pre-Test Inspection or the Post-Test Inspection.

As guidance, some of the points to cover are:

a) Summary of the inspection methods, and techniques used. (See list of
definitions).

b) Identification of equipment and methodology, covering:
Detection system (e.g. Krautkramer USIP 11)
Data analysis and display system

Manual or automatic scanning

Scan directions with respect to cylinder axis
Scanning from inside or outside of cylinder

e 9 ® @

c) General calibration procedure (e.g.: ASME XI)
d) Recording level ( e.g. 50% DAC); reference reflectors used

e) Statement on the present or potential possibility to use the described
measurement method for ISI/ PSI or acceptance tests.

f) Correspondence of the proposed procedure with an existing national or
international codes or recommendations.

On the following three sheets you are asked to put a circle around the parameter that
fits your system. If none is relevant are listed please add the appropriate parameters.

The three sheets are:

e« DS 0.1 for detection
o DS 0.2 for through wall sizing
DS 0.3 for length sizing




PROCEDURE: Short Description:

PRE-TEST / POST TEST
(Circle the one applying)

NESC DATA SHEET DS 0

TEAM CODE:

b)

d)

P I |1 T T A
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NESC DATA SHEET DS 1

COORDINATES AND REFERENCE DESCRIPTION:

PRE-TEST / POST TEST TEAM CODE:
(Circle the one applying)

The cylinder has clearly marked references. Your team is kindly asked to use these co-
ordinates as much as possible. If your teams co-ordinates deviates from the given references
you are asked to indicate this very clearly on your data sheets.

Xe
FERRITIC

7 >\\\\\\\\\\\\\\\ X

AUSTENITIC /

21044
#1395

AR

1295.7
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INSPECTION PROCEDURE: Detection and Sizing Details

NESC DATA SHEET DS 2

PRE-TEST / POST TEST TeEAM CODE:
(Circle the one applying)

The following information should be provided:

a) Detailed description of:

couplant

layout (scan plan - overlap)

compensation for curvature

any secondary or supplementary reference reflectors
accuracy of instrumentation

b) Please describe how the information on indications is combined for detection.

¢) Please describe how the sizing data from each technique is combined to give
the reported size.

11




NESC DATA SHEET DS 3

TESTING EQUIPMENT DESCRIPTION:

PRE-TEST / POST TEST TEAM CODE:
(Circle the one applying)

The general features of the full measurement system used are 0 be described here.

Indicate also if the equipment has been calibrated or if the critical parameters have been
checked before the execution of the inspection of the assemblies.

An example of a testing equipment description sheet 18 given hereafter for an ultrasonic
testing system.

All ultrasonic systems used should be documented as follows:

A. Ultrasonic equipment: general description
B. Transducer characteristics
1. Manufacturer -type
2. Characteristics of transducers (components if complex probes)
a) crystal size
b) wedge characteristics
c) presence of matching network
d) - frequency characteristics
e) beam angle
1) beam characteristics if measured
C. Scanning device characteristics
1. Accuracy of positioning
2. Scanning step
D. Data recording equipment: brief description
E. Data handling equipment (if relevant): brief description

12




NESC DATA SHEET DS 4

RAW INSPECTION DATA RECORD: (Log Book)

PRE-TEST / POST TEST
(Circle the one applying)

T_EAM CODE:

to keep your data record for at least five years. Additionally it is

Your team is kindly requested
stroying your data record.

advised to consult the JRC before de

13




NESC DATA SHEETS DS 5.1
AND DATA SHEET DS 5.2

DETAILED INSPECTION RECORD: (Guidance Instructions)

The difference between Data Sheet 5.1 and 5.2 is as follows:

° Data Sheet 5.1 should only consider the results of one of the techniques to create a
defect envelope. It is thus a table of results relative to one of the techniques only.
Several sheets may be required, numbered 5.1.n.

* Data Sheet 5.2 gives the final results of the location and size of all flaws determined
from the combination of measurements by several different techniques.

The data requested on Data Sheets 5.1 are (one for each technique used):

a) technique used

b) limits of the inspected area

¢) scanning direction

d) co-ordinates of the envelope of each indication

e) position of the maximum amplitude of response

f) maximum amplitude of the flaw signal in % of DAC (e.g. 25% DAC or 150%
DACQ).

g) noise level in % of DAC or signal to noise level of signal from the flaw.

The data requested on Data Sheet 5.2 are (one for full procedure):

a) limits of the inspected area
b) scanning direction
¢) which results in Data Sheet 5.1 used to arrive to results in Data Sheet 52
d) co-ordinates of the envelope of each indication
€) position of the maximum amplitude of response
f) the maximum amplitude of the flaw signal in % of DAC
g) the noise level in % of DAC or signal to noise level of signal from the flaw.
h) major characteristics of the flaw: volumetric, planar,.......
i) orientation of the flaw, if planar defined by:
- tiltangle (see next page)
. - skew angle (see next page)
J) certainty coefficient: flaw - no flaw (D/N) (see next page)
k) confidence level in certainty coefficient (see next page)

14




Key toi):

0= Tilt angle: B = Skew angle:

L __\”_

Kevto ) and k):

D 100 = 100 % sure indication is a flaw
D 50= 50 % sure indication is a flaw
D 10= 10 % sure indication is a flaw
N 10= 10 % sure indication is not a flaw
N 50= 50 % sure indication is not a flaw
N 100 = 100 % sure indication is not a flaw




NESC DATA SHEET DS 5.1.n

EXAMPLE OF NESC - DATA SHEET DS 5.1;

Data Sheet 5.1.n is to be produced for each technique used.

INSPECTION: r Post Test

TeaMm CopE: AB

TECHNIQUE: Echo 45 TRL

INSPECTED VOLUME: e.g. Xl= 420 mm X2= 550 mm
Yi= Odeg Y2= 360 deg
Zl= 15mm Z2= 75 mm
SCANNING DIRECTION: -X
1 480 502 2.0 150 163 0.2 15 75 2.0 60
2 430 431 2.9 300 315 0.2 45 75 1.0 120
3 500 510 20 12 59 0.2 65 70 1.0 30
X, Xa
—— - pd
— | ’
i _!

16
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Addendum to Data Sheetl 5.2

In order to allow a complete analysis at the level of techniques the following questions should
be answered for each indication given in data sheet 5.2.

e Detection
1. With which techniques/probes were you able to detect this indication.
2. Describe the decision process that lead you to consider this indication as a defect.

e Through Wall Sizing
1. With which techniques/probes were you able to size the through wall depth of this
indication. '
2. Describe the decision process which allowed you to arrive at the dimensions given in
data sheet 5.2.

e Length Sizing
1. With which techniques/probes were you able to size the length of this indication.

2. Describe the decision process which allowed you to arrive at the dimensions in data
sheet 5.2.

Hereafter follow examples of tables of how this information could be given.

e Detection

- detected with 4 out of 4
techniques used.

Indication detected detected detected detected - high S/N ratio
1
Indication not not detected not detected detected
2 detected
Indication detected not detected detected detected
3
Indication not not detected detected
4 used used

18
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e Through Wall Sizin

maximum depth measured
Indication 1 Z1=15 mm not able to size was reported as value for data
Z2=25 mm sheet 5.2
Indication 2 Z1=10 mm Z1=12 mm
Z2=25 mm Z2=25 mm
Indication 3 not used Z1=10 mm
Z2=25 mm

e Iength Sizing

= e

Y1=15 mm

not able to size

pro-be- with highest S/N value

Indication 1
Y2=25 mm was used
Indication 2 Y1=10 mm Y1=12 mm
Y2=25 mm Y2=25 mm
Indication 3 not used Y1=10 mm
Y2=25 mm

19




NESC DATA SHEET DS 6

DATA ON PROFILE OF LARGER FATIGUE CRACKS:

PRE-TEST / POST TEST TEAM CODE:
(Circle the one applying)

You are requested to give as accurately as possible the profile of the larger fatigue cracks
present in the NESC cylinder. The data will be used by TG 3 (fracture mechanics group) for
their calculation of the crack growth during the spinning cylinder test. Please indicate on a
separate set of Data Sheets DS 0.2 and DS 0.3 which technique you used for crack profiling

Example:
Flaw height and length
as available along
profile.
Maximum
through-wall
dimension
Cylinder
coordinates *
Length 5
8 - :
Maximum length
~ —i

20




NESC DATA SHEET DS 7

TRAINING / QUALIFICATION:

THIS QUEST~I'O'NNAIRE SHOULD BE FILLED IN BY ALL OF THE INSPECTORS

PRE-TEST / POST TEST TeAM CODE:
(Circle the one applying})

ROLE IN INSPECTION TEAM:
(Circle the one/ones applying)
e Data interpreter
e UT-inspector
e Other

1. NDT TRAINING:

A. What type of training have you had?

B. Do you receive periodic training? How often? How many hours/year
(average)?
C. Any other comments about training?

21




2.

3.

NESC DATA SHEET DS 7

CERTIFICATION / QUALIFICATION:

a) What qualification do you have (certificates, levels)?

b) Comments about qualification?

EXPERIENCE:

A. How much experience do you have with inspection of vessels?
B. What is your experience with sub-clad defects in vessels?

C. What is your experience in sizing large fatigue cracks in vessels?

|
ft
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Appendix 2

Handling of the cylinder.
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1.

CYLINDER DESCRIPTION

2 {5 8

1.2

1.3.

1.4.

Dimensions

Internal Diameter: 1044 mm

External Diameter: 1395 mm

Total Wall Thickness (theoretical): 175.5 mm

Austenitic Cladding Thickness: +/- 4 mm

Length: 1295.7 mm

Weight: = 6.800 kg

Lifting Provision: a support plate for the cylinder is

provided (Figure 2).

Coordinate System

Figure 1 shows drawing of the cylinder. The origins and the positive directions of the
coordinate system to be used for reporting of the defects, are clearly indicated on one
of the end-faces of the cylinder. This end-face is the zero point for length
measurements. Grooves are machined around the end-face every 30 degrees.

Surface Details

Internal Surface: Austenitic Strip Cladding = 4 mm thickness
External surface: Ferritic.
Surface Finish: All examination surfaces are R, = 1.6 pim and free of

irregularities, loose foreign matter and coatings.

Handling precautions

As the cylinder is an extremely valuable and heavy item, the following precautions are
strongly recommended for his handling.

It is the responsibility of the organisations concerned with the inspection
/ifting/handling to ensure the safety of their personnel and the cylinder itself during
handling. The Reference Laboratory should be consulted if any further guidance is
required.

Following the meeting of Task Group 1 (07.11.1995) it is requested that the cylinder
be transported and inspected vertically with its lower face sealed on a rubber mat. A
plate (1700 x 1700 x 10mm.) covered with rubber is provided with the cylinder.




Raising and lowering the cvlinder on its vertical position

-The support plate has three M36 threads into which are screwed three standard M36
-DIN 580 eye bolts all of which must be used with standard lifting tackle. The support
plate is attached to the cylinder by means of eight M20 bolts and lifting discs.

For the inside of the cylinder, each disc is located into a recess, an M20 x 100 bolt
passed through and screwed into the thread via the support plate with a M20 x 30 nut
with a tightening torque of 200 Nm.

The lifting chains, provided by the Reference Laboratory must be used to raise and
lower the cylinder.

During loading the cylinder must be maintained in a vertical position.

Removal of the support plate for the inspection

» unscrew the upper nuts from above.
e insert hands through access grooves to unscrew the bolts through the plate and
remove them with the 79 mm. diam.lifting discs and locking washers.

This operation is possible from the outside of the cylinder.

e Remove the support plate.
Installation of the Support plate

This operation must again be performed from the outside of the cylinder. It is
imperative that the eight threaded holes around the perimeter of the plate are lined up
with the lifting discs recesses machined into the top of the cylinder. For this alignment
a line is engraved on the support plate, which corresponds to the Y0° line engraved
on the cylinder.

through the access grooves machined around the perimeter of the plate, screw the
M20 bolts containing the lifting discs (79 diam.mm x 20mm) and the locking
washers  via the thread of the support plate.

screw the M20 bolts with the M20 nuts in order to tighten the lifting discs against
the recesses of the cylinder, making sure that the discs are in their proper position
in the recesses. Use 12mm and 30mm keys to tighten the nuts with the bolts.

. tighten the eight nuts with a torque of 200Nm.

In order to avoid dropping the 79 mm diameter lifting rings it is recommended to hold
them with a string through the 25mm diameter. holes. This string can be removed as
soon as the M20 bolt is engaged in the M20 thread of the support plate.




Supplementary bolts are supplied by the Reference Laboratory in case the bolts drop
inside the cylinder. The upper support plate has been provided as a means of lifting
when it is in the vertical position only.

‘Under NO circumstances should the upper disc be used for lifting the test
cvlinder and positioning it in the horizontal position.

It is the responsibility of the receiving and dispatching organisations concerned to
ensure that the cylinder is handled in a safe manner and is not damaged.

The operations should be carried out by experienced and qualified riggers. The
cylinder must not be dropped or handled roughly and its surfaces and edges must be
protected from scratches or other damage. '

The check list of the items supplied must be completed when the cylinder is received
and dispatched.

Check list of items supplied with the cylinder.

¢ Calibration block A

e Calibration block B

e Calibration block C

e Calibration block D

e 10 liters WD 40 oil with spray bottles

e 3 lifting eye bolts M36 following DIN 580

o 1 lifting block and tackle (Max. 10 tonnes for an angle between the chains of 45%)
e 4 M20 x 100 supplementary bolts

e 8§ M30 x 30 nuts (DIN 6331 class 10)

e 8 locking washers (DIN 6798A)

Corrosion protection for the cvlinder and the calibration blocks

The cylinder and also the calibration blocks must be covered with the supplied WD 40
oil in order to prevent corrosion.

A special care is asked to the teams for the narrow slots (0.15mm width) and the side
drilled holes present in the calibration blocks.
They must be lubricated with WD 40 when they are not used for U.T. calibration.

Through clad defect

Between each transport, the through clad defect must be protected with water
resistant tape in order to avoid corrosion inside of the defect.

During inspection under immersion the same defect should also be protected with
water resistant tape as far as possible.

The Reference Laboratory remains complete at disposition of the teams for further
information’s.




1.5.

1.6.

Calibration Blocks

1.5.1.

1.5.2.

1.5.3.

1.5.4.

Four calibration blocks are provided by the NESC Reference Laboratory. The
drawings of these calibration blocks are given in figures 3 and 4.

Uncladded calibration block A (see figure 3, drawing number JRC 10083B)
with the same internal radius as that of the cylinder and a wall thickness of
169.8 mm, 150 mm wide, containing a narrow slot at the inner surface (50 mm
depth, 0.15 mm width, radius tip 0.08 mm, all along the width).

Uncladded calibration block B (see figure 3, drawing number JRC 10083B)
with the same internal radius as that of the cylinder and a wall thickness of
169.8mm, 150 mm wide, containing a narrow slot at the inner surface (30 mm
depth, 0.15 mm width, radius tip 0.08 mm, all along the width).

Uncladded calibration block C (see figure 3, drawing number JRC 10083B)
with the same internal radius as that of the cylinder and a wall thickness of
169.8 mm, 150 mm wide, containing a narrow slot at the inner surface (10 mm
depth, 0.15 mm width, radius tip 0.08 mm, all along the width). It also
contains eight side drilled holes, diameter 3 mm, 7 of them equally spaced
along the thickness.

Cladded calibration block with a cladding thickness of 4 to 5 mm (see figure 4,
drawing number JRC 10082D) according to ASME Section V, Article 4 (basic
calibration block for ultrasonic examination methods of in-service inspection)
with the same internal radius as that of the cylinder and a wall thickness of
172.5mm.

The following calibration defects are present:

Six 8 mm side drilled holes (SDH) at 1/4, 1/2 and 3/4 of the wall thickness
three slots, two on the outside surface and one through the cladding on the
inside.

A 2 mm Side Drilled Hole, 80 mm deep, is inserted in the cladding tangential
to the ferritic material.

Cylinder Circulation Time scale

The start date for the first circulation of the cylinder is December 1995 and
completion is required by May 1996. The second circulation is planned to take place
October 1996 to April 1997 after the cylinder has been spun. It is desirable that teams
indicate to Mr. P. Lemaitre that they will participate in the second phase at an early

date.




1.7.

Referee Group Requirements

The Referee Group will preserve the confidentiality of the teams and aspects of the
inspections as considered necessary by each participant. To facilitate interpretation of

team at the time of data analysis and reporting of results.

‘results and the performance of inspection techniques, discussion is requu"ed with each

INFORMATION REQUIRED FROM THE INSPECTION TEAM

The reporting of inspection data should be done in accordance with the guidelines. See
NESC document NESC.TG1(95)4 “Guidelines for the Reporting of the Inspection Data

for the NESC Spinning Cylinder”.

INFORMATION ABOUT THE FLAWS

3.1.

Flaws and Areas to be Scanned

Some of each of following:

Flaw Orientation:

Large Fatigue Cracks
Real Under-Clad Cracks

Artificial Under-Clad Cracks

axial to within +/- 10 degrees

The following areas are not to be inspected (to be confirmed!):

o Y =0°to360°

o Y =0°t0360°

o Y=353°t07°

e Y=173%to 187°

e Y =263°to277°

e Y= 91.0° to 100.0°

e Y= 91.0° to 100.0°

X=0mm to 150 mm

X= 1145 mm to 1296 mm
X =0mm to 1295.7 mm
X =0 mm to 1295.7 mm
X =0 mm to 1295.7 mm
X =395 mm to 405 mm

X =895 mm to 905 mm

end of cylinder
end of cylinder
welded area
welded area
cladding start area
thermocouple
holes
thermocouple
holes




3.2.

Reporting Requirements

Large Fatigue Cracks: Maximum length and depth, and location.
(Crack profile is an optional measurement but
is highly desirable)

Real Under-Clad Cracks: Size and location of box enclosing cracked

area. Depth, length and position of largest
crack in the boxed area.

Artificial Under-Clad Cracks: Length, depth and location.




Figure 1:.Drawing of the cylinder with references

£y

PR 5] T BB S0 Sew ki Vil ik g 3R B WY
DOHSIHYISI KLY «
RN HRVISR INIOF *

L)

-
-
»

G6-1d38
S6-1d3S

ONOOVI '] paroJddy
N3NHOA'H  Pa3D24)

SIILINNBOD WVIS0MN3 FHL 50 MDISSINHDD En 13114 | 31935 [G6-1d3S NIFFD Invd  umodg
¢ *) N 353300ny
@U v G800T -3Jd : z«mso?«AJ,\u_\..kvv — |_\r
"~ 151) 53404 2061 OS] 23s ssawgbnoa 3dvjung $8£9 NI 50 SJ3uJ0d 3oaug
<1 N3/ZDSI/NIG
N_umzml;u .— uwuz o 525 Ha0ag A W §9L2 OS] 23S SATUDJAN} 10U
5 YT G108 OS] Uiis 3DUDPICIID U} SIIUDIII0L

06 A

O A

0L¢ A

Gl

syayo0d

bupoon

(x8) <

g8-4

Z2)

o+

_mo

Ili\_T

¢ 0:0vY

BE

¢0+G 0 _

|

Re) 28

.@.:ﬁ
CL

- Jopwko jo doj

N

~ G0%cS0ls

]
_ "
AN
ﬂ n.c+m.®— W
m.%n—.m- PN —
_ g
96¢1

|(6uppop Inoyye)

G6¢le

nnt /////////r
/L
- N _m

OlLI¥d34




-~ o A ars=e SR 00:000 807 4D MNARSVEDY 208 W0 v st N
g91g9s 1Ivl unm — vw..aqun -.,M-" X0 hﬂ;ﬂﬂ:ﬁ -n—-mu.-—.x\ (1 “h,.ﬂ o ol 0on |
Tyvdalie @ 5919v1v9) AW 0IACugev Al 0ddm] Al 00A 10 _DIAOWadY 18 01R3p) i_00A
D VETTIw 0 . )
AT G000 Powr . . .
tar oot o4 168
ek 2 fum 3 - |
('234S NNIQ3IN) IS10 L¥OddNS UVLIO Yeubus o oROr W
ue MI=I ByPewuin vy Tvprd wWYrI Il T Wahtwm S$poev) Dninls/eg G330 Jiva ngH Iive e
IAO0TONHI] v3V : ___________________“_
A3ISIH wE e Rt M2 W []
Tl WS
A, w3
FHE eVt avovesr Al A/l
FHO-0U § §| 8 ohoro o Jvi/00r '
ﬁ”ﬂi 1 18 e . bl ool INIYTMNIND
500 | 3 3 2 Feawd N Crx o= ONNOYY 03vdSind1l

SNSOd B dAL
| | 3

—r - 0% 01 0340}
‘Q \/w 04 0001 ¥ %O O "ol O

IMTI Mo
o CnoNY 01vasn0)
R ) ol ¥ Vi S3iOM 5
mm A 2 Y w0 noitd3s
N\ & 3% 0L
= ‘¢34 02 ¥ N 03IvdSN0}
- - ovhmy TN ¢0_SE *
;ﬂu 1M ovk ¥ Vg S3T0M 9

1]

Support plate of the cylinder

tHM_.
P \!H o
—) ey ”
o £ oo
E} vam 3
i i 8
PR
on B wio
N v W -=1-
W ¥, wo
= | T ,
50 : .
- p— [ —
= 3 \ -
- d 37¥4 MOLL0T M
. 83 \] U4 $8 ¥ WO 03%dSN0)
g g3 oviens TR @0 §C
*o TR &l ¥ THH0 STIOM B
TN} qvng On Sk T oAl 1
R (]
) VP IvI0T WA M Somad) 1 wea QhApis W 00 K08 T .Il.n_ Ll rlom
Rl . sd
B0 o5 Cimeet 14 04 Fo08 QvrONE \ () ‘0Yd 0Ok ¥ WO
- 7 WA dvl T THHG STIOH €
W
Ss0n ot L]
o0t B
8o - 5i




blocks A, B and C

100

.

f calibrat

[}

Ing o

Draw

Figure 3

A

e . _ (¢:1) [S6-ADN  ONOOVI'] pano.ddy
BN KRN N0 . Sl |G6-AON  NINHDN'H  paxI3y)
$31LINHADD WY3AOAN3 3L A0 NOISSIMAD) e VAL | 91935 {G6-ADN N3O Nvd  umodg
¢ ') N 3sarobny
© [3|.8_£8007 -04r | Nl A/ A A
05 u.m: Mu.(_.o& 20€1 OS] @as mmmcr_mzo.._ advgung $81£9 NIG SO SJauJed Hoaag
‘Y $420)0 oL 1 N3/OSI/NIG
J % 'Y 5420)9 uojrouqiog | uwu&z::. Cozis popg | Y BILZ 051 225 Saumaaloy yossuan
1°2-6¥00S NIQ Ud 10 93U0PJ0DID U] 9393 |31343D U3 ia 3oy T eI S108 OST Y312 2IuUpJodd0 U| SaJURJIN0)
"(22GY) #opjins jpussyur ayy buop T 0
¢ Z|O
~ sybus| 0UD 3)00IpUI x, Uik suoisUeWQ °| | < ¢
-2 310N | !
) ') W
@) -9 D s E ol R S0P YRTRS RN SUPUPUNS | S SIS &
1 o | <
_ J 0(d _
1
| s |
_ o _— &l 4 o - - - - — ! et i —— - - ? —— hl&v
S )\ S
654 _ g 20|g a !
0 Gl =
coor 3+ 0 _ | _uv > _
e g-g D T e e —
_ vV 90|18 _
_ “
sajoy (085 NG
e (z1) bunsixy W0q ke Bunyr 9iw)
\ \ & g EECED ¢
_ &\ J0 3spq 8y} 1o _
i Poaly} Jjo 3y Sl.wlﬁ\,/,
O n jo-—— (0]
g0+ 50 / - =
Ny — | / :
(c9)
/
W
o 2 (x9)
1 \' m
| S NAY
N
0 q N A
co0+ 5+0 & *Q &
N 3
N P& 0 s

]

11



A 1 84 et i 5 RO ) Co-AON _ ONOOVI'1 paac.ddy

>
w »¥y .
Sowigi aiy £ Gl |.G6-AON  NINHDM'H P2334]
SILLING0D NV3ADIN3 3HL 30 NOTSSIRADD . + 3y | 21998 | S6-AON NIRO Nvd umoLg
¢ ") N ysaxebny
© [|.0_28001 -odr il ) 2
" 351 53404 2081 0SI 295 ssauybnod 330§ p8£9 NIQ SO S4auJ0d }oaJg
ﬁ Y_UO ~Q uo _#GLQSGQ ﬁ UMMW_.«; __ zwuN\_mm“MuHM 3 W 89£2 OS] 2235 5adUDUA0} DU
T2-6100C NIQ A I 0U0PI0II0 Uj 3303[3 143D Uik 30H T Twsjun| S8 Ostwk 35uDp0220 U] $AXVIA0L , 9 %

(G'y69Y) 2004NS [PUIBIXS B} buoip

syybus| 2ip 9}D2IpUl #, Upm suoisusui( z ' 3

"(7gqy) 9904ns joussjul By} buop =
syjbus) 9D 9}DDIPUL Ui suoistWI] °}
- S310N

08

G¢le

xey

(x2)

sa[oy %m

* \\lasﬁxu N
i .

T
<C
Ad

A2
‘

Drawing of calibration block D
'L

‘Figure 4

| o)
00l IS

e




f bolt assembly for lifting attachement

3

ng o

Draw

Figure 5

£y

VDAY 51 A 2e P REES] URiLE 20 Vema s )
LGHSTEYIS 1aLL3d
34UG) HRAVISH N0
SIILINGH0D NY3404N3 3HL JO MDISSIWADD

Y
%
- »
- »
L)

[A3"

19114 | 2098

66-030  ONDIV1'1 panoJddy
66-330  NINHON'H P4234)
€6-030 NIWD Nvd  umodg

O

© 0107 -3

(

") N 35230060y
£ N 3sayobny

20E1 OS] 335 ssauyBnoa adogung

(/)

$8/9 NI SO SJ3UJOD Hoaug

"~ 351) 53J9d
. ' N3/0SI/NIT
T \ 8ZES 03 % W 89£2 0S] 335 53JUDJA0Y |0AVAY
n e GI08 DS] Y3!8 2JUBPJIOIIV U] SIVIA0Y
(A10q pJopunys 0} SLORDIYIPOW)
(V) wau
G'6G 0l
_1S 5
=S S¥XS0
. w
e oyt SR, e I
|||L\\ .
o)1y =
(=)
g

5800104 5opulko | OSIN L
86,9 NIU 129/5C8 13yshm 20| PAYDLIRS 9
Y9y G X 128/0b9 ousol | G
VSL58ETS osip buyy ¥
891895 vl ajoyd yioddng ¢
1££9 Nig JD{I0S Y)i# YRU uobDxsH 0N Z
1£6 NI {paippow) 110q poay xaH (0L X OTW 1

040/ Q¥VONYIS NOLL4¥OS3a | wan

Page 13



96-10-41 . | ebeg S|x'gos” dsuj

7 e {5 S e e O O I R R S .

ool AT T T T 1T T3 T4 1T 1734 T 1 1T 11 I O I I

Pl Vel e T TR T [T T4 T T T I T 11 17 I S

B 0 D I [ I R | N T N Y I IO I O O O I I I

s el § o N O O O I R I | N OO O O I me

2 W 5 4 ) O O O O e O R G

R ) e s I 1 IO IO O O S OO O o 1 1. 939

et a0l AR AL T T, A1 1 1 < < 7 - T T - asa] T q T - ,/,m N

| I Podesgeed] 144 1 T A9 T T T 1 T4 | lzasw] 1 .

|z|ozl|stlw|a|w]r]ula [stfurforfst|mfetfmlufor|s|s[e]o]s]r]ec]c] 75 |15 | os | 6v [p | v |or[sv | doam / mmar
e e e = T T . YT . — .tmaaﬁ...‘.uuuokﬂ. o e T

AAANITAD ONINNICS I DSEN HHL A0

LSAL-HId THL 04 SHLVA NOLLDAJISNI TIANNVId

GATINDOOXSL]
A3e3ws 19 YITWeR[

ASH 4l
=y =

x

o .1.1
¥
Be S




1 afied
8S6YS MLE % G L+,
€LLOV 20 O} 1D 10} 8oud jejo]
966 '£0'62 9961'€0'8} pueljoH 57 §5.1 uenad vsn 25£66 VM puelyoid Jyporu L 20
9661°€0°}0 9661206} vsn 25€66 VM puejyoly puefoH YALI usied Nyl - 10
56081 MLE % S LL *,
00%S+ €4 01 1§ Joj 9oud [ejo]
0049 9661 '80°20 966}°/0°22 N 716 €2 Jajsayouepy ureds 60/82-3 uejisedes ues doni g £g
08./5 866} £0°S0 066} 90'%¢ ueds 60823 uejjSeqeg ues | AueulsH GACER] usoniqrees onuj zd
0562 9661°90°L0 96615082 | AuBuLaH £2199-0 uayonigiees N T16 €2 181s8ouepy sorut 18
T520L1 MLE % S'LL +.
06¥v} 9V O} 1y Joj 8dUd [ejo]
0262 9661 G0°0} 966} ¥0'6¢ N 116 €2 Isjseyjouep ERV 16116 X8pa)) SUSAAND Yoni ] SV
05€2 9661062 9661 €08} aouel 16116 Xopa0 eNeAMD | PuelioH YA usyed soniy v
G/6€ 9661 T0€C 9661 20CH puefjoH 5Z §5.L1 usped puejuis ¥7020-NI- oods3 SoniL v
Gl 966} 102t 9661 +0'20 puefuld ¥¥020-Nid oods3 Uspams 2cesl-S Aqel yornuL ]
0cLe G661+ 10 G661 1102 uspems 22E8L-S Aqe] puefoH VAL ustiad SRR Y
_”=I.._ ?dlid o3} woi+ \CEOO 8p02 }s0d a%e|ld \SCOO 8p0v 1s0d ade|d toawcﬁ._. JaquinN
_mco_um_(:muc_ XOA co_.umtoawcm‘: 10} poAole Ul Ke)} toamcm‘_._. (wol4 toamcmﬁ. Jo sues )yl

Japuijfa Bujuuids DS3IN @yl jo uojepiodsued|

L189ys







Data Analysis of NESC I Inspection Data

Last printed 19/09/00 12:34

Appendix 3

BTB BOAT plots for all inspeciion
teams.

Red indicates a reference defect. Green is a successful
location by the team (within the set tolerance) and blue is
a false call.

NB The blue indications on graph J3 are unintended
flaws.
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Appendix 4

BTB TRAIN plots for all inspection
feams.

Red indicates a reference defect. Green is a successful
location by the team (within the set tolerance) and bilue is
a false call.
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Appendix 5

Depth sizing for pre test inspection
teams.
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Appendix 6

Depth sizing for individual flaws
for pre test inspection teams.
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Appendix 7

Depth sizing for post test
inspection teams.
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Appendix 8

Depth sizing for individual flaws
for post test inspection teams.
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Appendix 9

Length sizing for pre test
inspection teams.
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Appendix 10

Length sizing for individual flaws
for pre test inspection teams.
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Appendix 11

Length sizing for post test
inspection teams.
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- Appendix 12

Length sizing for individual flaws
for post test inspection teams.
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(large fatigue sharpened PISC A defect, L =224 mm, D = 74.5 mm)

300

250

Length [mm)]
g
]

© T RefPoot | BB130020 | Co130030 | B0150020 | EE130020 FF130020 | GG130020 | JJ130020 | KK130020 | MM130020| NN130020 | HH213020 | PP214020

[@uT values [mm} | 224 240 228 282 150 216 210 226 225 229 280

1B ET vaues (mm] 210 210
Team Code

B35
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Appendix 13

Profiles of defects B and RL for pre
test and post test inspections as
reported by the teams.
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Appendix 14

Tables of techniques used by each
team.
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