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SECTION 1 
RPV Examination Summary 

1.	 Introduction 

During the period of 25 August, 2012 through 27 August 2012, GE Hitachi International 
(GEH-Il performed automated ultrasonic (UTI examinations at KKM. The base material was 
examined from the inside diameter (lD) in a 500 mm wide section of the reactor pressure 
vessel, approximately located at 22° Az. for its entire accessible length, extending from the 
flange elevation down to the shroud support plate. 

Limitations that were encountered in this scan area include the feedwater spargers, core 
spray piping,jet pump diffuser and the shroud support plate. 

No reportable indications were found during the straight beam examinations. 

No reportable indications were found during the angle beam examinations. 

Geometric indications were recorded from the RPV flange, OD insulation support bracket 
attachments, vessel circumferential welds, shell course thickness transitions, and ID clad roll 
(full V pathl. Indications from water coupled signals from the examination scanner and 
entry surface noise were evaluated and determined to be non-relevant. 

The 2012 examination data shows that there were no fabrication type reflectors or other 
adverse conditions present in the scanned areas. 

2.	 Order No. 

This work was performed in accordance with BKW FMB Energie AG, Order No. BST-ZFP­
2012/1002. 

3.	 References 

•	 GE Hitachi Nuclear Energy document 386HA480, "Certification of Nondestructive 
Test Personnel" a SWEDAC accepted standard for Ultrasonic Testing and 55 - EN 
473. 

•	 General Electric document GE-ADM-1002, Version 5, "Procedure for Nondestructive 
Examination Data Review and Analysis of Recorded Indications". 

•	 General Electric document GE-ADM-1005, Version 0, "Procedure for Zero Reference 
and Data Recording for Nondestructive Examinations". 

•	 General Electric document KKM-ADM-1065, Version 0, "Procedure for the Linearity 
Checks on l"1icro Tomoscan Data Acquisition System Linearity", with DRR 12-27. 
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•	 General Electric document GEH-UT-728, Version 0, "Procedure for the Examination 
of the KKM Forged Reactor Pressure Vessel Base Material from the Inside Surface 
with the Z-Scan UT System [Switzerland)". 

4.	 Personnel 

Personnel performing data acquisition for ultrasonic examinations are qualified in 
accordance with GE document 386HA480, Revision 24 and meet the requirements in the 
examination procedures. 

Personnel performing data analysis for ultrasonic examinations are qualified in accordance 
with GE document 386HA480, Revision 24, and meet the requirements in the examination 
procedures. Additionally the Level III Data Analysts are PDI qualified for invessel RPV 
examinations. 

The following GE individuals took part in the KKM 2012 automated invessel reactor pressure 
vessel examinations. Reference the QA report binder for personnel requiring certifications. 

Name	 Position 

•	  Project Manager 

•	 Project Engineer 

•	  Project Level III / UT Data Analyst 

•	  UT Level III Data Analyst 

•	  UT Level II Data Acquisition 

•	  UT Level II Data Acquisition 

•	  UT Level II Data Acquisition 

•	  UT Level II Data Acquisition 

•	  Electrical Engineer 

•	  Electrical Engineer 

•	  Mechanical Engineer 
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5. Qualifications 

The reactor pressure vessel base material examinations performed at KKM are not reqUired 
as scheduled inservice examinations and no specific demonstration requirements apply. 

The examination procedure was based on the requirements of the 2010 Edition of ASME 
Section III and Section V including SA-388/SA-388M. 

The examination procedure was evaluated and approved by representatives of KKM, the 
SVTI-N and ENSI. 

The UT Level III data analysts were qualified in accordance with GE Hitachi Nuclear Energy 
document 386HA480, a SWEOAC accepted standard for Ultrasonic Testing and SS - EN 473. 

The UT Level III data analysts hold current POI certificates for automated invessel ultrasonic 
testing of reactor pressure vessels in accordance with ASME Section XI, Appendix VIII, 
Supplements 4 and 6. 

6. Examination Coverage 

Ultrasonic examinations were performed in accordance with GEH-UT-728 Version O. The 
areas subject to examination are illustrated in Figure 1. 

The straight beam examination was performed using four (4) 0° longitudinal wave search 
units. The 0° search units were located in all four extremities of the search unit package, 
Figure 2. This provides for the maximum amount of coverage with a significant amount of 
overlap. Most areas were examined by all four search units. The straight beam coverage is 
illustrated in Figures 4 and 5. 

The angle beam examination was performed using four (4) 45° transverse wave search 
units. The 45° search units were oriented with the sound beams directed in four orthogonal 
directions; looking; up, clockwise, down and counter-clockwise in the package, Figure 2. 
This provides for the maximum amount of coverage with most areas of the scanned volume 
being examined from four beam directions. The angle beam coverage is illustrated in 
Figures 6 through 9. 
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Figure 1- Scanned Area Map for the KKM RPVID Exams 
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Figure 3 - RPVID Scanner for KKM 
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7. Equipment 

Z Scan™ Acquisition System 

The data acquisition system is comprised of a Z Scan UT conventional ultrasonic system 
pulser / receiver unit and desktop PC utilizing Ultra Vision software. The Z Scan UT unit is 
an 8 channel ultrasonic system that operates in either the pulse-echo or pitch-catch 
modes. 

Each hardware channel is individually programed and may be assigned to multiple 
software channels allowing for the same search unit to be operated in both the 
logarithmic or linear modes if required. Each software channel is calibrated separately 
for time base and amplitude. 

The system will pulse each software channel and then digitizes the entire waveform in 
video or radio frequency (RF) formats. These waveforms are recorded and the stored 
waveforms can be used to construct various data viewing formats; UT waveforms "A­
scan", volume corrected top view "C-scan", volume corrected Side views "S-scan", volume 
corrected end views "D-scan". 

UltraVision™ Data Analysis Workstation 

The UltraVision Version 1.2R7 was used for the evaluation of ultrasonic data. The data is 
disployed with any combination of time or amplitude in A-scan, B-scan. C-scan and 0­
scan views, with 1024 X 768 pixel resolutions. The UltraVision software permits any 
desired manipulation of the A. B. C or D-scan images. 

Cross-sectional weld detail may be overlaid on the Volume-Corrected image presentation 
to show dimensional relationship between the component geometry and the location of 
ultrasonic reflectors. An adjustable color palette is provided for image enhancement. 
Each image or specific region therein, can be selectively enlarged. 

GE data analysts have used the UltraVision software to successfully demonstrate the 
complete range of flaw detection and sizing capabilities in the POI Reactor Pressure 
Vessel Program at the EPRI NDE Center. 

Ultrasonic Data Analysis 

This illustration in Figure 10 depicts the perspective of the ultrasonic data images with 
respect to the component being examined. The screen print in Figure 11 illustrates a 
standard format for the analysis of reactor pressure vessel conventional ultrasonic data. 
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Results 

Straight Beam Examination 

During the analysis of the straight beam data coupling efficiency was verified by evaluating 
the back wall reflection response. The back wall reflection was affected by the as welded 
clad inside surface of the vessel and average variations in the back wall of 6 dB were 
observed, which is an expected condition. Loss of back wall reflection was observed where 
the 00 surface was not parallel to the 10 surface, which is an expected condition. These 
areas are located where the thicknesses of the vessel changes and also at the vessel flange. 

No areas of reduced back wall reflection associated with mid wall reflectors were detected. 
No mid wall reflectors exceeding the registration level were detected. No mid wall reflectors 
were observed. 

Angle Beam Examination 

During the analysis of the angle beam data, coupling efficiency was verified by evaluating 
the inside surface clad roll reflection recorded by the full V examination. The clad roll 
reflection was affected by the as welded clad inside surface of the vessel resulting in 
characteristic patterns in the top view displays. These patterns were used to verify coupling 
efficiency. 

No reflectors associated with surface flaws were detected. No mid wall reflectors exceeding 
the registration level were detected. 

Summary ofExamination Results 

Straight Beam Exams - 0° Base Material	 No recordable indications were 
detected. 

Angle Beam Exams - 45°S Looking Clockwise.	 No recordable indications were 
detected. 

Angle Beam Exams - 45°S Looking Counter Clockwise.	 No recordable indications were 
detected. 

Angle Beam Exams - 45°5 Looking Up.	 No recordable indications were 
detected. 

Angle Beam E><ams - 4S oSLooking Down.	 No recordable indications were 
detected. 

Indications from geometric reflectors were evaluated and determined to be non-relevant. 
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Coverage Achieved (Figure 31 

85% Shell Course 1 (VI to V2)	 Scanning was limited due to the shroud 
support plate and jet pump diffusers. 

100% Shell Course 2 (V2 to V3)	 Scanning was not limited. 

100% Shell Course 3 [V3 to V4)	 Sconning was not limited. 

73% Shell Course 4 (V4 to V5)	 Scanning was limited due to the feedwater 
spargers and core spray piping. 

100% Shell Course 5 (V5 to V6)	 Scanning was not limited. 

8. Conclusions 

Calibrations, examinations, and evaluations were performed in the presence of 
representatives from SVTI and KKM. 

The final results were presented to KKM and SVTI on 3-September-2012 reference Sections 
2 through Section 7. 

This examination is complete and accepted by SVTI, KKM, and GE Hitachi International. 
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File Names & Scan Directions 

The examination scan files are named using the format: 

KKM Base Material Survey_Head Up Scanner Configuration Jile number 1. 

KKM Base Material Survey_Head Down Scanner Configuration Jile number 7. 

The ultrasonic channels are named using the following format: 

Ch 1 GOl BM LIN (Transducer 1, GOl Base Material Exam Linear Amplifier)
 

Ch 2 GOl BM LIN (Transducer 2, GOl Base Material Exam Linear Amplifier)
 

Ch 3 GOl BM L11\J (Transducer 3, GOl Base Material Exam Linear Amplifier)
 

Ch 4 GOl BM LI N (Transducer 4, GOl Base Material Exam Linear Amplifier)
 

Ch 1 GOl BM lOG (Transducer 1, GOl Base Material Exam logarithmic Amplifier)
 

Ch 2 GOl BM lOG (Transducer 2, GOl Base Material Exam logarithmic Amplifier)
 

Ch 3 GOl BM lOG (Transducer 3, GOl Base Material Exam logarithmic Amplifier)
 

Ch 4 GOl BM lOG (Transducer 4, GOl Base Material Exam logarithmic Amplifier)
 

Ch 5 45°T lKUP (Transducer 5, 45° Shear wave, Transverse to welds, looking Up in vessell
 

Ch 6 45°T lKCW (Transducer 6, 45° Shear wave, Parallel to welds, looking Clockwise in
 
vessell
 

Ch 7 45°T lKDN (Transducer 7, 45° Shear wave, Transverse to welds, looking Down in vessel)
 

Ch 8 45°T lKCC (Transducer 8,45° Shear wave, Parallel to welds, looking Counterclockwise
 
in vessel)
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Examination Results Legend - (Explanation) 

Al. No Recordable Indications: 
~	 No indications meeting or exceeding the registration level were recorded. 

May be applied when other non-relevant or geometric reflectors are 
commented. 

Bl. Recordable Indications: 

~ An indication meeting or exceeding the registration level or other recording 
criteria was identified. Requires an explanation of the flaw type and an 
evaluation of the flaw for acceptance. 

Cl. OD Surface Geometry - Thickness Transitions: 

~ Geometric reflectors from the outside surface of the component due to 
thickness changes documented by a design drawing review or 0° evaluations. 

Dl. OD Surface Geometry - Attachment: 

~ Geometric reflectors from the outside surface of the component due to 
attachments documented by a design drawing review or 0° evaluations. 

El. OD Surface Geometry: 

~ Geometric reflectors from the outside surface of the component other than 
the listed geometry. 

Fl. ID Surface Geometry: 

~ Geometric reflectors from the inside surface of the component other than the 
listed geometry. This does not include the normal clad roll observed in full V­
path exams. 

Gl. ID Surface Geometry - Attachment: 

~ Geometric reflectors from the inside surface of the component due to internal 
attachments documented by drawing review or visual observations. 

Hl. Electrical Noise (RFIl: 

~ Transient noise induced into the system through plant electrical systems and 
ground loops. An acceptable condition for analysis without loss of coverage 
unless noted otherwise. 

Il. Weld Discontinuity: 

~ Reflectors from inclusions or other discontinuities within the weld nugget 
deposited during the welding process. 

Jl. Beam Redirect: 

~ While scanning over the clad surface with the shear wave transducer, the 
shear-wave signal is redirected to the outside surface at an angle less than 
the original angle generated within the base metal. Typically seen at a 0° 
impingement angle. 

Note - Indication patterns such as normal entry surface noise, clad roll, and water coupled 
reflectors may be identified in the screen prints but not listed in the data report form. 
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2012 Reactor Pressure Vessel Base Material Exams: 

Examinations were performed in the area illustrated in Figure 3 during the 2012 Outage at KKM. 

Straight and angle beam examinations were performed in a 500 mm wide section of the reactor pressure vessel, 
located at 22° Az., extending from the flange elevation down to the shroud support plate. Limitations that were 
encountered in this scon orea include the feedwoter spargers, core spray piping, jet pump diffuser and shroud 
support plate. 

Examination Results: 

No reportable Indications were found during the straight beam examinations. 

No reportable indications were found during the angle beam examinations. 

Geometric indications were recorded from the RPV flange, OD insulation support bracket attachments, vessel 
circumferential welds, shell course thickness transitions, and ID clad roll (full V path). Indications from water 
coupled signals from the examination scanner and entry surface noise were evaluated and determined to be non-
relevant 

The 2012 examination data shows that there were no fabrication type reflectors or other adverse conditions 
present in the scanned areas. 

Conclusions: 

Calibrations, examinations, and evaluations were performed in the presence of representatives from SVTI and KKM. 
This examination is complete and accepted by SVTI, KKM and GEH-I and documented in GEH-I Report 6538-
181058-BNl-RPVID. For examination procedures, personnel certifications and equipment certifications reference 
GEH-l-OA-01. 

A more detailed description of the examination may be found in the following pages. 
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Examination Requirements 

KKM and GE Hitachi performed examinations of selected areas of the KKM Reactor Pressure Vessel base material 
based on the requirements of the 2010 Edition of ASME Section III, The examination was intended to confirm that the 
original Reactor Pressure Vessel fabrication non-destructive examinations were effective and that the base material 
of the KKM vessel was in the proper material condition with no fabrication related or other adverse conditions 
present, 

The 2010 Edition of ASME Section III, NB-2542.1 requires examinations for forgings in accordance with Article 5 of 
Section V. The acceptance standards are defined in Section III NB-2542.2. GE Hitachi's examination techniques were 
developed to comply with these requirements to the extent possible with the vessels current operational status. 

ASME Section V, Article 23, SA-388/SA-388M is intended for the in process examination of forgings prior to their final 
field assembly, For reactor pressure vessels this would hove been prior to the application of clad to the inside 
surface. 

Stroinht Beam Exams 

ASME Section III, NB-2542.2(bi Straight Beam Special Rule for Vessel Shell Sections provides the acceptance standards 
for vessel shell forgings detected with straight beam techniques. 

(1) A ring forging made to fine groin melting practice and used for vessel shell sections shall be unacceptable if the 
results of the straight beam radial examination show one or more reflectors producing a continuous complete loss of 
bock reflection accompanied by continuous indications on the same plane that cannot be encompassed with o circle 
w/hose diameter is 3 in. (75 mm) or one-half of the wall thickness, whichever is greater. 

(2) In addition, two or more reflectors smaller than described in (1) above shall be unacceptable unless separated by a 
minimum distance equal to the greatest diameter of the larger reflector or unless they may be collectively 
encompassed by the circle described in (1) above. 

Note - Complete loss of bock reflection is assumed when the back reflection falls below 5% full calibration screen 
height, reference NB-2542.2(a). Note - The reduction of a 75% FSH reflector to 5% FSH equals o 24 dB decrease in 
amplitude.. 

The straight beam examinations were performed using the techniques described in SA-388 section 8.2 Straight-Beam 
Examination. A registration level was established in addition to the techniques described in section 8.2,2.1 Back-
Reflection Technique. 

AngJe_Beam Exams 

ASME Section III, NB-2542.2(c) Angle Beam Rule provides the acceptance standards for vessel shell forgings detected 
with angle beam techniques. 

(c) A forging shell be unacceptable if the results of angle beam examinations show one or more reflectors which 
produce indications exceeding in amplitude the indication from the oppropriate calibration notches. 

ASME Section V, Article 5, T-571.2 Forgings and Bars, provides the inspection requirements for forged materials os 
used at KKM. 

The examinations were based on the requirements of SA-388/SA-388M. Angle beam examinations are required in 
both the axial and circumferential directions. 

The angle beam examination was performed using the techniques described in SA-388 section 8.3 Angle Beam 
Techniques - Rings and Hollow Forgings: The normal practice for the examination of ring forgings is to machine 
calibration notches in the actual component for use as the calibration standard. GE Hitachi used the 25 mm long ID 
and OD notches in KKM's ASME basic calibration block (Figure 1) as a substitute for the calibration reflectors specified 
in SA-388 section 8.3.3 due to KKM being operational. 

A registration level was established in addition to the techniques described in section 8.3.3. 
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Deviations from Fabrication Examinations 

The following deviations from the original Section III examination requirements for the angle beam examination were 
made. 

(1) The vessel is clod with stainless steel to a nominal thickness of 4 mm. The original examination would hove 
been performed in the non-clod as forged or machined surface. 

(2) The calibration block is 148 mm in thickness, The original calibration material or actual component thickness 
was 100 mm or 120 mm in thickness. 

(3) The calibration block is flat and the original calibration reflectors would hove been oriented in both the axial 
and circumferential axis. 

GE Hitachi's position is that these deviations from the SA-388 requirements did not adversely affect the intended 
examination based on the following. 

(1) The examination system recorded the entire A-scon information without any threshold applied. All reflectors 
present were recorded and available for review. The influence of the clad material was compensated for in 
analysis by applying software controlled gain. Additionally the vessel clod condition is a design condition 
that cannot be changed in service. 

(2) The use of a calibration block thicker than the material to be inspected resulted in an equal or slightly more 
sensitive examination. 

(3) Calibrotion block curvature is addressed in ASME Section 5, Article 4, J-433(ei Welds in Materials Greaterthan 
20 in. (500 mm). Which states "...Alternatively, a flat basic calibration block may be used provided the mini­
mum convex, concave, and compound curvature radius to be examined is greaterthan the critical radius 
determined by Appendix A." Note - The reference to Appendix A is in error the correct reference is Appendix 
G. Material curvature is a non-critical factor on materials greater than 20 in. in diameter provided certain 
conditions hove been met in accordance with Section V, Appendix G. These conditions only apply to convex 
surface materials and the flat block is occeptable for use. 

Invessel Examination 

GE Hitachi inspected an area 500 mm wide centered on the 22° Azimuth of the vessel. The examination was 
performed from the full accessible length of the vessel extending from the flange surface to the shroud support plate 
reference Figure 3. This examination area passes through all five shell courses of the vessel and represents all 
fluence conditions experienced by the vessel in service. Scanning of this length was limited due to the feedwater 
spargers, core spray piping, jet pump diffusers and shroud support plate. 

Straight Beam Examination 

The straight beam examination was performed using four (4) 0° longitudinal wave search units. The 0° search units 
were located in all four extremities of the search unit package, reference Figure 2. This provides for the maximum 
amount of coverage with a significant amount of overlap. Most areas were examined by oil four search units. 
Reference Figure 4 for an example of a straight beam analysis display, 

During the analysis of the straight beam data coupling efficiency was verified by evaluating the bock wall reflection 
response. The bock wall reflection was affected by the as welded clad inside surface of the vessel and average 
variations in the back wall of 5 dB were observed which is an expected condition. Loss of bock wall reflection was 
observed where the OD surface was not parallel to the ID surface which is on expected condition. These oreos are 
located where the thicknesses of the vessel changes and also at the vessel flange. 

No areas of reduced back wall reflection associated with mid wall reflectors were detected. No mid wall reflectors 
exceeding the registration level were detected. No mid wall reflectors were observed. 
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Angle Beam Examination 

The ongle beam examination was performed using four (4) 45° transverse wave search units. The 45° search units 
were oriented with the sound beams directed in four orthogonal directions: looking up, clockwise, down and counter­
clockwise (Figure 2). This provides for the maximum amount of coverage with most areas of the scanned volume 
being examined from four beam directions. 

During the analysis of the angle beam data, coupling efficiency was verified by evaluating the inside surface clod roll 
reflection recorded by the full V examination. The clod roll reflection was affected by the as welded clad inside 
surface of the vessel resulting in characteristic patterns in the top view displays. These patterns were used to verify 
coupling efficiency. Reference Figure 5 for on example of an angle beam anolysis display. 

No reflectors associated with surface flaws were detected. No mid wall reflectors exceeding the registration level 
were detected. 

No recordable indications were detected. 

No recordable indications were detected. 

No recordable indications were detected. 

No recordable indications were detected. 

No recordable indications were detected. 

Summon/ of Examinotion Results 

Straight Beam Exams - 0° Base Material 

Angle Beam Exoms - 45°S Looking Clockwise. 

Angle Beam Exams - 45°S Looking Counter Clockwise. 

Angle Beam Exams - 45°S Looking Up. 

Angle Beam Exams - 45°S Looking Down. 

Indications from geometric reflectors were evaluated and determined to be non-relevant 

Coverage Achieved (Figure 3j 

85% Shell Course 1 IVI to V2) Scanning was limited due to the shroud support plate and jet 

pump diffusers. 

Scanning was not limited. 

Scanning was not limited. 

Scanning was limited due to the feedwater spargers and core 

100% 

100% 

73% 

Shell Course 2 (V2 to V3) 

Shell Course 3 (V3 to V4) 

Shell Course 4 (V4 to V5) 

100% Shell Course 5 (V5 to V6) 
spray piping. 

Scanning was not limited. 
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Figure 1 - KKM ASME Basic Calibration Block 
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Head Up 
90°(-F; 

h 

180°(-)-

0°(+) 

Viewed from Back Side of Package 

Head CW 
90'>{-i-) 

A 

180°(-) 

0°(+) 

QE-HITACHI NUCLEAR ENERGY SP2000 HPV ID KKM RPV ID SCAN PACKAGE SCALE: NONE DWG. RPV ID VERT PACK REV.1 

Figure 2 - RPVID Searcli Unit Package for KKM 
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KKM Reactor Pressure Vessel 

Figure 3 -Scanned Area Map for KKM RPVID Exams 
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Figure 4 - Example of 0 Straight Beam Display from a KKM Shell Course 
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Figure 5- Example of an Angle Beam Display from a KKM Shell Course 



" HITACHI Examination Summary Sheet
Report No.:

RPV-ZOIZ-OOl

Site:

Outage:
System:

Exams
Performed:

OOL BM

OOL BM

OOL BM

OOL BM

45°T LKUP

45° P LKCW

45° T LKDN

45° T LKCC

KKM

181058

RPV

Ca libration
Sheet(sl:

RPV-CAL-001/005
RPV-CAL-002/006

RPV-CAL-003/007
RPV-CAL-004/008
RPV-CAL-009

RPV-CAL-010

RPV-CAL -011

RPV-CAL-012

Component ID:

Configuration:

ASME Cat:

Ca libration
Block:

KKM ASME BSC

KKM ASME BSC

KKM ASME BSC

KKM ASME BSC

KKM ASME BSC

KKM ASME BSC

KKM ASME BSC

KKM ASME BSC

Base Material Survey

Reactor Pressure Vessel Base Material

N/A ASME Item: N/A Aug. Requirements:
Examination NDEPersonnei: Level:

 11 / 11

 11 / 11

er ii/ii

r 11 / i I
 11 / 11

 11 / 11

 11 / 11

er ii / i1

N/A

Pracedure:
GEH-UT-728 VO

GEH-UT-728 VO

GEH-UT-728 VO

GEH-UT-728 VO

GEH-UT-728 VO

GEH-UT-728 VO

GEH-UT-728 VO

GEH-UT-728 VO

Date:

27-08-12
27-08-12
27-08-12
27-08-12
27-08-12
27-08-12
27-08-12
27-08-12

Comments:

The ultrasonic examination results were acceptable to the 2010 Edition, ASME Section 111.

Automated scans were performed fram the ID surface in accordance with procedure GEH-UT-728 V.O, using 0° Longitudinal

wave and 45° Transverse wave search units.

Automated scanning was restricted due to the feedwater spargers, core spray piping,jet pump diffuser, and the shraud
support plate.

No recordable indications were detected. No idications exceeding the registration level were detected.

This is an initial examination and no previous data was available for review.

Shell Course 1 Achieved Coverage = 85%

Shell Course 2 Achieved Coverage = 100%

Shell Course 3 Achieved Coverage = 100%

Shell Course 4 Achieved Coverage = 73%

Shell Course 5 Achieved Coverage = 100%

The examination results were compared with data report N/A fram N/A outage with
These examinations were performed under Work Order: N/A
This summary and the following data sheets have been reviewed and accepted by the following personnei:

D No Change

D Change

Prepared By:

¿lI
Level:

~l.O l1J/()5Ia
Date: Date:

OS.OJ. 12.
SVTI Reviewed By: Date:
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8 HITACHI

Examination Results Legend - (Explanation)

AL. No Recordable Indications:

~ No indieations meeting or exeeeding the registration level were reeorded, May be
applied when other non-relevant or geometrie refleetors are eommented,

Bl. Recordable Indications:

~ An indieation meeting or exeeeding the registration level or other reeording eriteria
was identified. Requires an explanation of the flaw type and an evaluation of the
flaw for aeeeptanee,

Cl. 00 Surface Geometry - Thickness Transitions:

~ Geometrie refleetors from the outside surfaee of the eomponent due to thiekness
ehanges doeumented bya design drawing review or 0° evaluations.

0), 00 Surface Geometry - Attachment:

~ Geometrie refleetors from the outside surfaee of the eomponent due to attaehments
doeumented bya design drawing review or 0° evaluations.

E), 00 Surface Geometry:

~ Geometrie refleetors from the outside surfaee of the eomponent other than the listed
geometry.

Fl 10 Surface Geometry:

~ Geometrie refleetors fram the inside surfaee of the eomponent other than the listed
geometry. This does not include the normal elad roll observed in full V-path exams.

Gl. 10 Surface Geometry - Attachment:

~ Geometrie refleetors fram the inside surfaee of the eomponent due to internal
attaehments doeumented by drawing review or visual observations.

H), Eleetrical Noise (RFI):

~ Transient noise indueed into the system through plant eleetrieal systems and ground

loops, An aeeeptable eondition for analysis without 1055 of eoverage unless noted
otherwise,

Il. Weid Oiscontinuity:

~ Refleetors from inclusions or other diseontinuities within the weid nugget deposited

during the welding praeess.

Jl. Beam Redirect:

~ While seanning over the c1ad surfaee with the shear wave transdueer, the shear-
wave signal is redireeted to the outside surfaee at an angle less than the original
angle generated within the base meta!. Typieally seen at a 0° impingement angle,

Note - Indication patterns such as normal entry surface noise, c1ad roll, and water coupled
reflectors may be identiied in the screen prints but not Iisted in the data report form.

KKM Base Material Survey Results Section 3, Page 3 of 142
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Screen Pri nts

Vertical Clad Patch Seen in Patches 10 and 11

KKM Base Material Survey Results Section 3, Page 134 of 142
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SP2000 Automated RPV
 
Ultrasonic Calibration Sheet
• Hitachi 

Site: KKM 

Components: RPV Base Material Survey 

Procedure: 

Instrument: Zetec I Z-Scan UT 
Manufacturer / Model 

Pul~er/Receiver Zetec I EQEXIOOD-004 
Main Board: Manufacturer / Model 

Search Unit: GEIT 
Manufacturer 

0° I Longitudinal 
Nominal Angle / Mode 

Cables: RG-174 I RG-174 
cable Iype(s) 

Calibration 

Orientation: N/A N/A 

Type: 1/4 T 1/2 T 

Depth: 37 74 

Amp. (-dB): 79.4% 19.2% 

Sweep: 35.4 72.1 

Gain (dB): 33 33 

Examined from the ID Surface 

KKM ASME BCB CSCL 
Calibration Block s/N Block Matenal 

272782 RX Grade Water 
thermometer SIN Couplant type 

Calibration Verificati

Time Date 
Initial: 1600 25-08-12 

Intermediate: N/A N/A 

Intermediate: N/A N/A 

Final: 1630 27-08-12 

Comments 
Channel name, probe scan offset, index 
angle for Head Down scanning configu

II 

 
Level 

-::rfu: 

on 

ration. 
offset and skew 

Report Number: RPV-2012-001 

Calibration Record: RPV-CAL-001 

1 Project 6538-177011-BNl 

0 DRR's: N/A 

518100 UltraVision V1.2R7 UltraVision V1.2R7 
System Senal No. AcquIsItion Software AnalysIs Software 

Pulser/Receiver DigitizerZetec I EQEX101F Zetec / EQTXE159B-003Board:Manufacturer / Model Manufacturer / Model 

01V7V7 389-061-101 2.25 MHz. 
senal No. Model Frequency 

N/A 1(25.4) mm I Round N/A 
Measured Angle Element Size / shape Focus 

240 ft. 19 ft.l1 ft. 2
 
Nominal cable Lengthlsl No. of Intermediate Connectors
 

Channel 10 CH 1 OOL 8M LIN 
N/A ­ General 

3/4 T - Time Base Start: -0.180 Range: 152.198 
111 ­ Units: True Depth (mm) 

9.0% ­ Digitizer 

109.1 ­ Synchro: Pulse A-Scan: Checked 
- Averaging: 1 Sample Size: 12 bits 

Digitizing Freq.: 12.5 MHz. Acquisition: 105+2SdBBoost: Selected 
Max

Compression: 1 2000Recurrence: 
Nominal" I"/ Diameter 

N/A
 
Couplant Batch No.
 

148 mm I Flat 

Pulser I Receiver 

Configuration: Conventional Pulse-Echo Temp. (OF) Operator 

SG/NS Pulser: P1 Receiver: R1 

N/A Voltage (V): 300 Scale Type: LIN 

N/A Width (ns): 222 Rectification: Bipolar 

SG/NS High Pass: 1.0 MHz. Smoothing: Digital 

Low Pass: 5.0 MHz. 

Probe 

Wave Type: Longitudinal Scan Offset: +75mm 

Velocity: 5890 m.lsec. Index Offset: -60mm 

Wedge Delay: 1.901 Nom. Angle: 0° 

Skew Angle: 0° 

27-08-2012  ]1.W
Date uate 

2~-C),if- I"'L 3d. rJlS- 1'2.. 1
Date pageDate 

FormOocs UT-Ol.l 

Unit: 

Version: 

Piggy Board: 

33 

76 

N/A 

N/A 

75 

1

Page 1 of 12



I 

•	 
SP2000 Automated RPVHitachi Ultrasonic Calibration Sheet 

Site: KKM RPV-2012-001
 

Components: RPV Base Material Survey
 RPV-CAL-002 

Procedure: 

Instrument	 Zetec I Z-Scan UT UltraVision V1.2R7
 
Manufacturer 7Model AnalysIs Software
 

PUI~er/Receiver Zetec I EQEXI00D-004 Zetec / EQTXE159B-003

Main Board: Manufacturer / Model Manufacturer / Model
 

Search Unit: GEIT 2.25 MHz.
 
Manufacturer Frequency
 

00 I Longitudinal N/A
Nominal Angle / Mode Focus 

Orientation:
 

Type:
 

N/A -
3/4 T -
111 -

13.9% -
109.1 -

27 -

152.198
 
Depth:
 

Amp. (-dB):
 

Sweep:
 
Checked
 

Gain (dB):
 12 bits 

105Examined from the 10 Surface +25dB Boost: Selected
 
2000
KKM ASME BCB CSCL 148 mm I Flat
 

Calibration Block SIN Block Matenal Nominal "1"/ Diameter
 

272782 RX Grade Water N/A
 
ihermometer SIN Couplant Iype couplant Batch No.
 

Calibration Verification 

Time Date Temp. {OF} Operator
 
Initial: 1900 25-08-12 76 SG/NS
 R2
 

Intermediate: N/A N/A N/A N/A
 LIN
 

Intermediate:
 Rectification: Bipolar
 

Final: 1438 27-08-12 75 SG/NS
 

N/A N/A N/A N/A 

Digital 

Comments 
Channel name, probe scan offset. index offset and skew 
angle for Head Down scanning configuration. 

Scan Offset: -75 mm 

Index Offset:	 -60mm 

Nom. Angle: 00 

00Skew Angle: 

 II 27-08-2012 '}1/0[; 12­
Level	 Date ate

~ Z9-08'-11. 3J,<? 1'- 2
':;VII KeVlew Date PageevteWei" =-revel Date 

FormDoc, UT-Ol.l 

Unit: 1	 Project 6538-177011-BNl 

Version: 0 DRR's:N/A 

518100 UltraVision V1.2R7 
System senal No. AcquIsition Software 

Pulser/Receiver	 DigitizerZetec I EQEX101F
Piggy Board:	 Board:Manufacturer 7Model 

025WY4	 389-061-101 
senal No.	 Model 

N/A 1{25.4) mm I Round 
Measured Angle Element Size / Shape 

Cables: RG-174 I RG-174 
Cable Iypels) 

Calibration 

N/A N/A 

1/4 T 1/2 T 

37 74 

77.6% 28.6% 

35.9	 72.1 

27 27 

240 ft. I 9 ftJ1 ft. 
Nominal Cable Length(s) 

2 
No. of Intermediate Connectors 

ChannellD CH 2 OOL 8M LIN 

General 

Time Base Start: -0.180 Range: 

Units: True Depth (mm) 

Digitizer 

Synchro: Pulse A-Scan: 

Averaging: 1 Sample Size: 

Digitizing Freq.: 12.5 MHz. Acquisition: 

Compression: 

Configuration: 

Pulser: 

Voltage (V): 

Width (ns): 

High Pass: 

Low Pass: 

Wave Type: 

Velocity: 

Wedge Delay: 

Report Number: 

Calibration Record: 

Max
1 Recurrence: 

Pulser I Receiver 

Conventional Pulse-Echo 

P2 Receiver: 

300 Scale Type: 

222 

1.0 MHz.	 Smoothing: 

5.0 MHz. 

Probe 
Longitudinal 

5890 mJsec. 

1.901 


 

2
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•	 
SP2000 Automated RPVHitachi Ultrasonic Calibration Sheet 

Report Number: RPV-2012-00lSite: KKM	 Unit: 1 Project 6538-177011-BNl 

Components: RPV Base Material Survey Calibration Record: RPV-CAL-003 

Procedure:  Version: 0 DRR's: N/A 

Instrument:	 Zetec I Z-Scan UT 518100 UltraVision V1.2R7 UltraVision V1.2R7 
Manufacturer I Model System Senal No. AcquIsition Software AnalysIs Software 

PUI~er/Receiver Zetec I EQEX1OOD-004 Pulser/Receiver Zetec I EQEX101F	 Digitizer Zetec I EQTXE159B-003Piggy Board:	 Board:Main Board: Manufacturer I MOdel Manufacturer I MOdel	 Manufacturer I MOdel 

Search Unit: GEIT 025WV5 389-061-101 2.25 MHz.
 
Manufacturer Senal No. MOdel Frequency
 

0° I Longitudinal N/A 1(25.4) mm I Round I"J/A 
Nominal Angle { MOde Measured Angle tlement Size ( Shape ~ocus 

Cables' RG-174/RG-174 240 ft 19ft11ft 2 
Cable Iype(s) Nominal cable Length(S) No. of Intermediate Connectors 

Calibration 

Orientation: N/A N/A N/A ­
Type: 1/4 T 1/2 T 3/4 T -
Depth: 37 74 111 ­
Amp. (-dBl: 83.1% 34.0% 11.0% ­
Sweep: 36.8 73.1 109.1 ­
Gain (dB): 34 34 34 ­
Examined from the ID Surface +25dBBoost: Selected 

KKM ASME BCB CSCL 148 mm I Flat 
calibration Block sIN Block Matenal Nominal" I"7 Diameter 

272782 RX Grade Water N/A 
1hermometer sIN couplant rype coup/ant BatCh No. 

Calibration Verification 

Time Date Temp.loFl Operator 
Initial: 0010 26-08-12 76 SG/NS 

Intermediate: N/A N/A N/A N/A 

Intermediate: N/A N/A N/A N/A 

Final: 1657 27-08-12 75 SG/NS 

Comments 
Channel name, probe scan offset, index offset and skew 
angle for Head Down scanning configuration. 

II 27-08-2012 
Level	 Date 

ChannellD CH 3 OOL 8M LIN 

General 

Time Base Start: -0.180 Range: 

Units: True Depth (mm) 

Digitizer 

Synchro: Pulse A-Scan: 

Averaging: 1 Sample Size: 

Digitizing Freq.: 12.5 MHz. Acquisition: 

Compression: 1 
Max 
Recurrence: 

Pulser I Receiver 

Configuration: Conventional Pulse-Echo 

Pulser: P3 Receiver: 

Voltage (V): 300 Scale Type: 

Width (ns): 222 Rectification: 

High Pass: 1.0 MHz. Smoothing: 

Low Pass: 5.0 MHz. 

Probe 

Wave Type: Longitudinal Scan Offset: 

Velocity: 5890 m.lsec. Index Offset: 

Wedge Delay: 1.901 Nom. Angle: 

Skew Angle: 


 

152.198 

Checked 

12 bits 

105 

2000 

R3 

LIN 

Bipolar 

Digital 

-75mm 

+60mm 

0° 

0° 

51/q{ f1t 
ate 

3 
Page 

FormDocs UT-Ol.l 
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• 
SP2000 Automated RPVHitachi Ultrasonic Calibration Sheet 

Site: KKM Unit: 1 Project 6538-177011-BNl Report Number: RPV-2012-001 

Components: RPV Base Material Survey Calibration Record: RPV-CAL-004 

Procedure: Version: o DRR's: N/A 

Instrument: 

PUI~erJReceiver 
Main Board: 

Search Unit: 

Cables: 

Zetec I Z-Scan UT
 
Manufacturer 7Model
 

Zetec I EQEXIOOD-004
 
Manufacturer 7Model
 

GEIT 
--ItT,:;;=~=---Manufacturer 

0° I Longitudinal 
Nominal Angle 7Mode 

RG-174/RG-174 

518100 UltraVision V1.2R7 
system senal No. AcquIsition Software 

Pulser/Receiver Zetec I EQEX101F Digitizer
Piggy Board: Manufacturer 7Model Board: 

025WY6 389-061-101 
senal No. Model 

N/A 1(25.4) mm I Round 
Measured Angle Element Size 7shape 

240 ft. I 9 ftJ1 ft. 2 

UltraVision V1.2R7
 
AnalysIs Software
 

Zetec / EQTXE159B-003
 
Manufacturer 7Model
 

2.25 MHz. 
Frequency 

N/A
 
Focus
 

Cable Typels) Nominal Cable LengthlsJ No. of Intermediate Connectors 

Calibration ChannellD CH 4 OOL 8M LIN 

Orientation: ----­N/A N/A N/A ­ General 
Type: 1/4 T 1/2 T 3/4 T ­ Time Base Start: -0.180 Range: 152.198 
Depth: 37 74 111 ­ Units: True Depth (mm) 
Amp. (-dB): 

Sweep: 

Gain (dB): 

76.5% 

35.9 

27 

20.0% 

72.4 

27 

13.7% -
109.1 -

27 -
Examined from the 

KKM ASME BCB 

ID Surface 

CSCL 

+25dB Boost: Selected 

148 mm I Flat 
Calibration Block sIN Block Matenal Nominal "1 "7 Diameter 

272782 RX Grade Water N/A 
thermometer s7N couplant type Couplant Batch No. 

Calibration Verification Pulser / Receiver 

Time Date Temp. (OF) Operator Configuration: Conventional Pulse-Echo 

Initial: 1730 25-08-12 76 SG/NS Pulser: P4 Receiver: R4 

Intermediate: N/A N/A N/A N/A Voltage (V): 300 Scale Type: LIN 

Intermediate: N/A N/A N/A N/A Width (ns): 222 Rectification: Bipolar 

Final: 1705 27-08-12 75 SG/NS High Pass: 1.0 MHz. Smoothing: Digital 

Comments Low Pass: 5.0 MHz. 
Channel name, probe scan offset, index offset and skew 
angle for Head Down scanning configuration. Probe 

Wave Type: +75 mmLongitudinal Scan Offset: 

Velocity: +60mm5890 mJsec. Index Offset: 

Wedge Delay: 1.901 Nom. Angle: ----­
Skew Angle: 

Digitizer 

Synchro: Pulse A-Scan: Checked 

Averaging: 1 Sample Size: 12 bits 

Digitizing Freq.: 

Compression: 

12.5 MHz. 

1 

Acquisition: 
Max 
Recurrence: 

105 

2000 

 II 27-08-2012 ]1/~&i 11­
Level Date 

Page 
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SP2000 Automated RPV
 
Ultrasonic Calibration Sheet
 •
 Hitachi
 

Site: KKM Unit: 

Components: RPV Base Material Survey 

Report Number: RPV-2012-0011 Project 6538-177011-BNl 

Calibration Record: RPV-CAL-005 

0 ORR's: N/A 

518100 UltraVision V1.2R7 UltraVision V1.2R7 
System senal No. AcquIsition Software AnalysIs Software 

Pulser/Receiver	 DigitizerZetec 1 EQEX101F	 Zetec 1EQTXE159B-003Boord:Manufacturer 7Model	 Manufacturer I Model 

01V7V7	 389-061-101 2.25 MHz. 
Serial No.	 Model Frequency 

N/A 1(25.4) mm 1 Round N/A

Measured Angle Element Size I Shope Focus
 

240 ft. 1 9 ft./l ft. 2
 
Nominal coble Lengthls) No. of IntermedlOte Connectors
 

Procedure:  Version: 

Instrument	 Zetec 1Z-Scan UT
 
Manufacturer I Model
 

Pulser/Receiver Zetec 1EQEX100D-004
 
Main Boord: Manufacturer I Model
 Piggy Boord: 

Search Unit: GEIT
 
Manufacturer
 

0° 1 Longitudinal 
Nominal Angle I Mode 

Cables: RG-174 1 RG-174 
coble Iype(s) 

Calibration 
Orientation: N/A N/A N/A 

Type: 1/4 T 1/2 T 3/4 T 

Depth: 37 74 111 

Amp. (-dB): 34.5/11.0 47.7/21.3 

Sweep: 34.7 71.4
 

Gain (dB): 0/+25 01+25
 

Examined from the 10 Surface 

KKM ASME BCB CSCL
 
Calibration Block s7N Block Material
 

272782
 
Ihermometer SIN couplant Iype
 

Time Date
 
Initial:
 0017 26-08-12
 

Intermediate:
 N/A N/A
 

Intermediate:
 N/A N/A
 

Final:
 1633 27-08-12 

Comments 

 

 

ChannellD CH 1 OOL 8M LOG 

- General 

- Time Base Start: -0.180 Range: 152.198 

- Units: True Depth (mm) 

51.1127.6 ­ Digitizer 

108.4 ­ Synchro: Pulse A-Scan:	 Checked 
01+25 ­ Averaging: 1 Sample Size: 12 bits 

Digitizing Freq.: 12.5 MHz. Acquisition: 105+25dB Boost: Selected 
Max

Compression: 1	 2000Recurrence: 
Nominal" 1"7 Diameter 

148 mm 1 Flat 

RX Grade Water N/A 
couplant Batch No. 

Pulser I ReceiverCalibration Verification 

Configuration: Conventional Pulse-Echo Temp. (OF) Operator 

76 CG/KM Pulser: P1 Receiver: R1 

Voltage (V): 300 Scale Type: LOGN/A N/A 

Width (ns): 222	 Rectification: UnsignedN/A N/A 

75 SG/NS High Pass: No Filter	 Smoothing: Digital 

Low Pass: No Filter 
Channel name, probe scan offset, index offset and skew 

Probeangle for Head Down scanning configuration. 
Wave Type: Longitudinal Scan Offset: +75mm 

Velocity: 5890 m./sec.	 Index Offset: -60mm 

Wedge Delay: 1.901	 Nom. Angle: 0° 

Skew Angle: 0° 

1/ 27-08-2012 ]1/01' /11..
DoteLevel	 Date 
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I 

SP2000 Automated

Pulser I Receiver

RPV
 
Ultrasonic Calibration Sheet
 

Report Number: RPV-2012-0011 Project: 6538-177011-BNl 

Calibration Record: RPV-CAL-006 

0 DRR's: N/A 

518100 UltraVision V1.2R7 UltraVision Vl.2R7 
System senal No. AcquIsition software AnalySIS software 

Pulser/Receiver DigitizerZetec I EQEX101F Zetec / EQTXE159B-003Board:
Manufacturer 7Model Manufacturer I Model
 

025WV4 389-061-101 2.25 MHz. 
Senal No. Model Frequency 

N/A 1(25.4) mm I Round I'J/A
Measured Angle Element Size I shape Focus 

240 ft. I 9 ft.l1 ft. 2
 
Nominal Cable Length(s) No. of Intermediate Connectors
 

ChannellD CH 2 OOl 8M lOG 

- General 

- Time Base Start: -0.180 Range: 152.198 

- Units: True Depth (mm)
I 

- Digitizer 

- Synchro: Pulse A-Scan:	 Checked 
- Averaging: 1 Sample Size: 12 bits 

Digitizing Freq.: 12.5 MHz. Acq uisition: 105Selected 
Max

Compression: 1	 2000Recurrence: 
Nominal "1"7 Diameter 

148 mml Flat 

N/A 
Ihermometer sIN Couplant Iype Couplant Batch No. 

Calibration Verification 
Configuration: Conventional Pulse-Echo Time Date Temp. (OF) Operator 

Initial: 0020 26-08-12 76 CG/KM Pulser: P2 Receiver: R2 

Intermediate: Voltage (V): 300 Scale Type: LOG 

Intermediate: 

N/A N/A N/A N/A 

Width (ns): 222 Rectification: UnsignedN/A N/A N/A N/A 

High Pass: No Filter Smoothing: DigitalFinal: 1453 27-08-12 75 SG/NS 

Comments Low Pass: No Filter 
Channel name, probe scan offset. index offset and skew 

Probeangle for Head Down scanning configuration. 
Wave Type: Longitudinal Scan Offset: -75 mm 

Velocity: 5890 m.lsec. Index Offset: -60mm 

Wedge Delay: 1.901 Nom. Angle: 0° 

Skew Angle: 0° 

 II 27-08-2012 31/0((1 l 
ateLevel	 Date 

30.00.12 62.CJ - D~-/t-
GE Reviewer ~ Date eVI Date Page 

FormDocs UT-Ol.l 

• Hitachi
 
Site: KKI"1 Unit: 

Components: RPV Base Material Survey 

Procedure:  Version: 

Instrument	 Zetec I Z-Scan UT
 
Manufacturer I Model
 

PUI~er/Receiver Zetec I EQEX100D-004 
Piggy Board:MCin Board:	 Manufacturer 7Model 

Search Unit: GEIT
 
Manufacturer
 

0° I LOngitudinal 
Nominal Angle 7Mode 

Cables: RG-174 I RG-174
 
cable lype(s)
 

Calibration 
Orientation: N/A N/A I'J/A 

Type: 1/4 T 1/2 T 3/4 T 

Depth: 37 74 111 

Amp. (-dB): 27.9/2.8 36.1/10.0 43.0/18.2 

Sweep: 35.2 71.4 108.4 

Gain (dB):	 01+25 01+25 01+25 

Examined from the ID Surface +2SdBBoost: 

KKM ASME BCB CSCL 
calibration Block SIN Block Matenal 

272782 RX Grade Water 

6
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•	 
SP2000 Automated RPVHitachi Ultrasonic Calibration Sheet 

Report Number: RPV-2012-001Site: KKM	 Unit 1 Project 6538-177011-BNl 

Components: RPV Base Material Survey Calibration Record: RPV-CAL-007 

Procedure:  Version: 0 DRR's: N/A 

Instrument	 Zetec I Z-Scan UT 518100 UltraVision V1.2R7 UltraVision V1.2R7 
Manufacturer / Model System Senal No. AcqUIsition Software AnalysIs Software 

PulseriReceiver Zetec / EQEXlOOD-004 Pulser/Receiver Zetec I EQEX101F	 Digitizer Zetec / EQTXE159B-003
MOin Board:	 Manufacturer 7Model Piggy Board: Manufacturer / Model Board: Manufacturer / Model 

Search Unit GEIT 025WY5 389-061-101 2.25 MHz.
 
Manufacturer Senal No. Model Frequency
 

o° I Longltudmal	 N/A 1(25.4) mm I Round N/A 
Nominal Angle / Mode Measured Angle Element Size 7Shape Focus 

Cables· RG-174 I RG-174 240 ft 19ft11ft 2 
cable type(s) Nominal cable Lengthlsl No. of Intermediate Connectors 

Calibration ChannellD CH 3 DOL 8M LOG 
Orientation: N/A N/A N/A ­ General 
Type: 1/4 T 1/2 T 3/4 T ­ Time Base Start: -0.180 Range: 152.198 
Depth: 37 74 111 ­ Units: True Depth (mm) 
Amp. (-dBl: 32.6/6.0 42.0/17.6 49.6/25.1 ­
Sweep: 35.2 72.4 108.2 ­
Gain (dB): 01+25 01+25 01+25 ­
Examined from the ID Surface +25dB Boost: Selected 

KKM ASME BCB CSCL 148 mm I Flat 
calibration Block SIN Block Matenal Nominal" I"/ Diameter 

272782 RX Grade Water N/A 
thermometer SIN couplant Iype Couplant Batch No. 

Calibration Verification 

Time Date Temp. (OF) Operator 
Initial: 0025 26-08-12 76 CG/KM 

Intermediate: N/A N/A N/A N/A 

Intermediate: N/A N/A N/A I'J/A 

Final: 1700 27-08-12 75 SG/NS 

Comments 
Channel name, probe scan offset. index offset and skew 
angle for Head Down scanning configuration. 

 II 27-08-2012 
Level	 Date 

e-C)-CI5'IL

Digitizer 

Synchro: Pulse A-Scan: Checked 

Averaging: 1 Sample Size: 12 bits 

Digitizing Freq.: 12.5 MHz. Acquisition: 105 
Max

Compression: 1	 2000Recurrence: 

Pulser I Receiver 

Configuration: Conventional Pulse-Echo 

Pulser: P3 Receiver: R3 

Voltage (V): 300 Scale Type: LOG 

Width (ns): 222 Rectification: Unsigned 

High Pass: No Filter Smoothing: Digital 

Low Pass: No Filter 

Probe 
Wave Type: Longitudinal Scan Offset -75mm 

Velocity: 5890 m./sec. Index Offset: +60mm 

Wedge Delay: 1.901 Nom. Angle: 0° 

Skew Angle: 0° 

 J110,{( 11.­
ate 
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SP2000 Automated RPV
 
Ultrasonic Calibration Sheet
• Hitachi 

Site: KKIIIl 

Components: RPV Base Material Survey 

Procedure: 

Instrument: Zetec I Z-Scan UT 
Manufacturer I Model 

PUI~er/Receiver Zetec 1EQEXlOOD-004 
Main Board: Manufacturer I Model 

Search Unit: GEIT 
Manufacturer 

0° I Longitudinal 
Nominal Angle I Mode 

Cables: RG-174 I RG-174 
Cable Iype(s) 

Calibration 
Orientation: N/A N/A 

Type: 1/4 T 1/2 T 

Depth: 37 74 

Amp. (-dB): 27.9/1.9 37.6/11.9 

Sweep: 35.4 71.7 

Gain [dB): 01+25 01+25 

Examined from the ID Surface 

KKM ASME BCB CSCL 
Calibration Block SIN Block Matenal 

272782 RX Grade Water 
Ihermometer SIN couplant Iype 

Calibration Verificati

Time Date 
Initial: 0034 26-08-12 

Intermediate: N/A N/A 

Intermediate: N/A N/A 

Final: 1710 27-08-12 

Comments 
Channel name, probe scan offset, index 
angle for Head Down scanning configu

 II 

GEC£ ~ == eve 

on 

ration. 
offset and skew 

1Unit: Project 6538-177011-BNl Report Number: RPV-2012-00l 

Calibration Record: RPV-CAL-008 

Version: 0 DRR's: N/A 

518100 UltraVision Vl.2R7 UltraVision Vl.2R7 
system Senal No. AcqUIsition software AnalysIs Software 

Pulser/Receiver DigitizerZetec I EQEX101F Zetec 1EQTXE159B-003Board:Manufacturer I Model Manufacturer I Model 

025WY6 389-061-101 2.25 MHz. 
Senal No. Model Frequency 

N/A 1(25.4) mm I Round N/A 
Measured Angle Element Size I shape Focus 

240 ft. I 9 ft.ll ft. 2 
Nominal Cable Length(sl No. of Intermediate Connectors 

Piggy Board: 

ChannellD CH 4 OOL 8M LOG 
N/A ­ General 

3/4 T ­ Time Base Start: -0.180 Range: 152.198 
111 ­ Units: True Depth (mm) 

42.7/17.3 ­ Digitizer 

108.7 ­ Synchro: Pulse A-Scan: Checked 
01+25 ­ Averaging: 1 Sample Size: 12 bits 

Digitizing Freq.: 12.5 MHz. Acquisition: 105+25dB Boost: Selected 
Max 

Compression: 1 2000Recurrence: 
Nominal" I"I Diameter 

148 mm I Flat 

N/A
 
Couplant Batch No.
 

Pulser / Receiver 

Configuration: Conventional Pulse-Echo Temp. [OF) Operator 

CG/KM Pulser: P4 Receiver: R4 

Voltage (V): 300 Scale Type: LOGN/A 

Width (ns): 222 Rectification: UnsignedN/A 

High Pass: No Filter Smoothing: Digital 

Low Pass: No Filter 

SG/NS 

76 

N/A 

N/A 

75 

Level 

Probe 

Wave Type: Longitudinal 

Velocity: 5890 m.lsec. 

Wedge Delay: 1.901 

27-08-2012 
Date 

Scan Offset: +75mm 

Index Offset: +60mm 

Nom. Angle: 0° 

Skew Angle: 0° 

 ]110//17­
Date 
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•
 Hitachi
 
Site: KKM 

Components: RPV Base Material Survey 

Procedure: 

Instrument:	 Zetec / Z-Scan UT 
Manufacturer 7Model 

Pulser/Receiver Zetec / EQEX100D-004 
Piggy Board:Main Board:	 Manufacturer 7Model 

Search Unit: GEIT 
Manufacturer 

45° / Transverse 
Nominal Angle 7Mode 

Cables: RG-174/ RG-174 
cable Type(s) 

Calibration 
Orientation: N/A N/A N/A 

Type: 00 Notch 00 Notch 10 Notch 

Depth: 148 148 296 

Amp. (-dB): 34.8 9.7 50.2 

Sweep: 148.3 148.3 292.6 

Gain (dB): 0 +25 0 

Examined from the 10 Surface +25dB Boost: 

KKM ASME BCB CSCL 
calibration Block SIN Block Matenal 

272782 RX Grade Water
 
Ihermometer SIN couplant Type
 

Calibration Verification 

SP2000 Automated RPV
 
Ultrasonic Calibration Sheet
 

Unit: 1 Project 6538-177011-BNl Report Number: RPV-2012-00l 

Calibration Record: RPV-CAL-009 

Version: 0 ORR's: N/A 

518100 UltraVision V1.2R7 UltraVision V1.2R7 
System serial No. AcquIsItion Software AnalysIs Software 

Pulser/Receiver	 DigitizerZetec / EQEX101F	 Zetec / EQTXE159B-003Board:Manufacturer 7Model	 Manufacturer 7Model 

01V5NC	 388-000-334 2.25 MHz. 
Senal No.	 Model Frequency 

45° 1(23 x 25) mm / Rect. N/A 
Measured Angle Element Size 7Shape Focus 

240 ft. / 9 ft.l1 ft. 2 
Nominal cable Lengthlsl No. of Intermediate connectors 

ChannellD CH 5 45° T lKUP 
N/A General 

10 Notch Time Base Start: -0.057 Range: 325.052 
296 Units: True Depth (mm) 

25.7 Digitizer 

292.5 Synchro: Pulse A-Scan: Checked 
+25 Averaging: 1 Sample Size: 12 bits 

Digitizing Freq.: 12.5 MHz. Acquisition: 105Selected 
Max

Compression: 1	 2000Recurrence:
 
Nominal" I"7 Diameter
 

N/A
 
couplant Batch No.
 

148 mm/ Flat 

Pulser / Receiver 

Configuration: Conventional Pulse-Echo Operator
 

CG/KM
 Pulser: P5 Receiver: R5 

Voltage (V): 300 Scale Type: LOGN/A 

Width (ns): 222 Rectification: UnsignedN/A 

High Pass: Na Filter Smoothing: DigitalSG/NS 

Low Pass: No Filter 

Time Date Temp. (OF) 

Initial: 2305 25-08-12 76 

Intermediate: N/A N/A N/A 

Intermediate: N/A N/A N/A 

Final: 1730 27-08-12 75 

Comments 
Channel name, probe scan offset, index offset and skew 
angle for Head Down scanning configuration. Probe 

Wave Type: Transverse Scan Offset: Omm 

Velocity: 3230 m.lsec. Index Offset: -60mm 

Wedge Delay: 12.130 Nom. Angle: 45° 

Skew Angle: 90 0 

27-08-2012 ]1I0r/1l
DateDate 
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•	 
SP2000 Automated RPVHitachi 

Report Number:
 

Components: RPV Base Material Survey
 

Site: KKM	 Unit: 1 Project: 6538-177011-BNl 

Procedure:  Version: 0 DRR's: N/A 

Instrument:	 Zetec / Z-Scan UT 518100 UltraVision V1.2R7
 
Manufacturer / Model System Senal No. AcquIsition Software
 

Pulser/Receiver Zetec / EQEXlOOD-004	 Zetec / EQEX101FPulser/Receiver Digitizer 
Piggy Board: Board:Main Board:	 Manufacturer / Model Manufacturer I Model 

Search Unit: GEIT 01V5ND 388-000-334
 
Manufacturer Serial No. Model
 

45° / Transverse 45° 1(23 x 25) mm / Rect. 
Nominal Angle / Mode Measured Angle Element Size / Shape 

Cables: RG-174/ RG-174 240 ft.l9 ft./ 1 ft. 2
 
cable Iype(s} Nominal Cable Length(s) No. of Intermediate Connectors
 

Calibration 

Orientation: N/A N/A N/A N/A
 

Type: OD Notch OD Notch ID Notch ID Notch
 

Depth: 148 148 296 296
 

Amp. (-dB): 34.8 10.4 50.5 26.0
 

Sweep: 149.0 149.0 291.2 291.3
 

Gain (dB): 0 +25 0 +25 

Examined from the ID Surface +25dB Boost: Selected 

KKM ASME BCB CSCL 148 mm/ Flat
 
cailbrabon Block SIN Block Material Nominal" I"/ Diameter
 

272782 RX Grade Water N/A
 
Thermometer SIN Coup/ant Iype couplant Batch No.
 

Calibration Verification 

Time Date Temp. (OF) Operator
 
Initial: 2324 25-08-12 76 CG/KM
 

Intermediate:
 N/A j\J/A N/A N/A 

I 
Intermediate: N/A N/A N/A N/A
 

Final: 1740 27-08-12 75 SG/NS
 

Comments 
Channel name, probe scan offset, index offset and skew
 
angle for Head Down scanning configuration.
 

 II  Level_
I 

'lc; - 09' - (L
~vel Date	 ":>VII KeVlew 

RPV-2012-00l 

RPV-CAL-010 

UltraVision V1.2R7 
AnalysIs Software 

Zetec / EQTXEl59B-003 
Manufacturer I Model 

2.25 MHz. 
Frequency 

N/A 
Focus 

325.052 

Checked 

12 bits 

105 

2000 

R6 

LOG 

Unsigned 

Digital 

-75mm 

-12mm 

45° 

0° 

31/0l{1L
ate 

10 
Page 

Form Docs UT-Ol.l 

Ultrasonic Calibration Sheet 

Calibration Record: 

ChannellD CH 6 45° PLKCW 

General 

Time Base Start: -0.057 Range: 

Units: True Depth (mm) 

Digitizer 

Synchro: Pulse A-Scan: 

Averaging: 1 Sample Size: 

Digitizing Freq.: 12.5 MHz. Acquisition: 
Max

Compression: 1 Recurrence: 

Pulser / Receiver 

Configuration: Conventional Pulse-Echo 

Pulser: P6 Receiver: 

Voltage (V): 300 Scale Type: 

Width (ns): 222 Rectification: 

High Pass: No Filter Smoothing: 

Low Pass: No Filter 

Probe 

Wave Type: Transverse Scan Offset: 

Velocity: 3230 m./sec. Index Offset: 

Wedge Delay: 11.970 Nom. Angle: 

Skew Angle: 

27-08-2012 
Date L KKMKev~

jo R'. "1"(
'Date 

10
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• Hitachi 
Site: KKM 

Components: RPV Base Material Survey 

Procedure: 

Instrument: Zetecl Z-Scan UT 
Manufacturer 7Model 

Pulser/Receiver Zetec / EQEXlOOD-004 
Main Board: Manufacturer 7Model 

Search Unit: GEIT 
Manufacturer 

45 0 
/ Transverse 

Nominal Angle 7Mode 

Cables: RG-174/ RG-174 
Cable Iype(s) 

Calibration 

Orientation: N/A N/A 

Type: 00 Notch 00 Notch 

Depth: 148 148 

Amp. (-dB): 36.4 12.5 

Sweep: 148.0 148.0 

Gain (dB): 0 +25 

Examined from the 10 Surface 

KKM ASME BCB CSCL 
Calibration Block s7N Block Matenal 

272782 RX Grade Water 
Ihermometer s7N couplant type 

Calibration Verificati

Time Date 
Initial: 2343 25-08-12 

Intermediate: N/A N/A 

Intermediate: N/A N/A 

Final: 1719 27-08-12 

Comments 
Channel name, probe scan offset, index 
angle for Head Down scanning configu

 II 
Operator Level 

f!:1::wer 
--nJ 
-Level 

on 

ration. 
offset and skew 

SP2000 Automated RPV 

Report Number: Unit: 1 Project 6538-177011-BNl 

Version: 0 ORR's: N/A 

518100 UltraVision V1.2R7
 
System senal No. AcquIsition software
 

Pulser/Receiver DigitizerZetec / EQEX101F
Piggy Board: Board:Manufacturer 7Model 

01V5I\JH 388-000-334
 
senal No. Model
 

450 1(23 x 25) mm / Rect.
 
Measured Angle Element Size 7Shape
 

240 ft. / 9 ft./ 1 ft. 2
 
Nominal Cable Length(s) No. of Intermediate Connectors
 

CH 7 450 T LKDN 
N/A N/A General 

10 Notch 10 Notch -0.057 
296 296 

ChannellD
 

Time Base Start:


Synchro:


Averaging:


Digitizing Freq.:


Compression:


Configuration:


Pulser:


Voltage (V):


Width (ns):


High Pass:


Low Pass:


Units: True Depth (mm)
 
50.5 26.4 Digitizer 

291.5 291.5 Pulse 
0 +25 1 

12.5 MHz.+25dB Boost: Selected 
1

148 mm/ Flat 
Nominal "T"7 Diameter 

N/A
 
couplant Batch No.
 

Pulser I Receiver 

Temp. (OF) Operator 

76 CG/KM P7 

N/A N/A 300 

222I\J/A N/A 

No Filter 

No Filter 

75 SG/NS 

Probe 

Wave Type: Transverse 

Velocity: 3230 m./sec. 

Wedge Delay: 12.130 

27-08-2012  
Date 

29- 0 ?i-Ie.. 
Date :'VII KeVlew 

Ultrasonic Calibration Sheet 
RPV-2012-001 

Calibration Record: RPV-CAL-Ol1 

UltraVision V1.2R7 
AnalySIS software 

Zetec / EQTXEl59B-003 
Manufacturer 7Model 

2.25 MHz. 
Frequency 

N/A 
Focus 

Range: 325.052 

A-Scan: Checked 

Sample Size: 12 bits 

Acquisition: 105 
Max 
Recurrence: 2000 

Conventional Pulse-Echo 

Receiver: R7 

Scale Type: LOG 

Rectification: Unsigned 

Smoothing: Digital 

Scan Offset: Omm 

Index Offset: +60mm 

Nom. Angle: 45 0 

Skew Angle: 2700 

f 11fJ.tj 12 
ate 

<fU 6. >fL 11 
Date Page 

FormDocs UT-Ol.l 

11
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•
 Hitachi
 
Site: KKM	 Unit: 1 

Components: RPV Base Material Survey 

Procedure:  Version: 0 

Instrument:	 Zetec / Z-Scan UT 518100 
Manufacturer I Model system Senal No. 

Pulser/Receiver 
Piggy Board: 

PUI~er/Receiver Zetec I EQEX100D-004 
Main Board:	 Manufacturer I Model 

Search Unit: GEIT 01V5NJ
 
Manufacturer Senal NO.
 

45° / Transverse 45° 
Nominal Angle I Mode Measured Angle 

Cables: RG-174/ RG-174 240 ft. / 9 ft.l1 ft. 
Cable Iype(sJ Nominal cable Length(s) 

SP2000 Automated RPV 
Ultrasonic Calibration Sheet 

Report Number: RPV-2012-001 

Calibration Record: RPV-CAL-012 

Project 6538-177011-BNl 

DRR's: N/A 

UltraVision V1.2R7 UltraVision V1.2R7 
AcquIsition software AnalysIs software 

DigitizerZetec / EQEX101F Zetec I EQTXE159B-003Board:Manufacturer I Model	 Manufacturer I Model 

388-000-334 2.25 MHz. 
Model Frequency 

1(23 x 25) mm / Rect. N/A 
Element Size I shape Focus 

2
 
No. of Intermediate Connectors
 

ChannellD CH 8 45° PLKCC 

General 

Time Base Start: -0.057 Range: 325.052 

Units: True Depth (mm) 

Digitizer 

Synchra: Pulse A-Scan: Checked 

Averaging: 1 Sample Size: 12 bits 

Digitizing Freq.: 12.5 MHz. Acquisition: 105 
Max

Compression: 1 2000Recurrence: 

Pulser I Receiver 

Configuration: Conventional Pulse-Echo 

Pulser: P8 Receiver: R8 

Voltage (V): 300 Scale Type: LOG 

Width (ns): 222 Rectification: Unsigned 

High Pass: No Filter Smoothing: Digital 

Low Pass: No Filter 

+75mm
 

-12 mm
 

45°
 

180°
 

]1/~/1l 
ate 

12 
Page 

formDocs UT-Ol.l 

Calibration 

Orientation: N/A N/A N/A N/A 

Type: OD Notch OD l\Jotch ID Notch ID Notch 

Depth: 148 148 296 296 

Amp. (-dB): 35.5 lOA 50.2 25.7 

Sweep: 148.8 148.8 292.4 292.4 

Gain (dB): 0 +25 0 +25 

Examined from the ID Surface +25dB Boost: Selected 

KKM ASME BCB CSCL 148 mm / Flat 
Calibration Block sIN Block Matenal Nominal" I''/ Diameter 

272782 RX Grade Water N/A 
Ihermometer SIN couplant Iype Couplant Batch No. 

Calibration Verification 

Time Date Temp. (OF) Operator 
Initial: 2358 25-08-12 76 CG/KM 

Intermediate: N/A N/A N/A N/A
 

Intermediate:
 N/A N/A N/A N/A 

Final: 1735 27-08-12 75 SG/NS 

Comments 
Channel name, probe scan offset, index offset and skew
 
angle for Head Down scanning configuration.
 

 II 27-08-2012 
Level Date 

:D-J- 2. '7-0&-;2.
Level	 Date

Probe 

Wave Type: Transverse Scan Offset: 

Velocity: 3230 m.lsec. Index Offset: 

Wedge Delay: 11.650 Nom. Angle: 

Skew Angle: 

30 8: /(2­
Date 

12
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BKW FMB Energy AGHITACHI

" KKM Unit 1 RPV 10 Project 181513 

Linearity Data Sheet L-001 

Horizontal Timebase Linearity Verification 
Z-Scan UT SiN: 

BacK Re ectlon 
in. 
1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 
10.0 

518100 
Channel: 1 

Sweep Reading 
jn. 
1.0 
2.0 
3.0 
4.0 
4.9 
5.9 
6.9 
7.9 
8.9 
9.8 

Channel: 3 

Channel: 2 

Deviation 
I'\ac : Ke ectlon ~weep Kea Ing 

Deviation
in. in. 
1.0 1.0 0.0 
2.0 2.0 0.0 
3.0 3.0 0.0 
4.0 4.0 0.0 
5.0 4.9 0.1 
6.0 5.9 0.1 
7.0 69 0.1 
8.0 7.9 0.1 
9.0 8.9 0.1 
10.0 9.8 0.2 

I
0.0 
0.0 
0.0 
0.0 
0.1 
0.1 
0.1 
0.1 
0.1 
0.2 

Channel: 4 
Back Reflection Sweep Reading 

Deviation 
in. in. 
1.0 1.0 0.0 
2.0 0.02.0 
3.0 0.03.0 
4.0 4.0 0.0 
5.0 0.14.9 
6.0 5.9 0.1 
7.0 6.9 0.1 
8.0 7.9 0.1 
9.0 B.8 0.2 
10.0 0.298 

BacK Reflection Sweep Reading 
Deviation 

in. in. 
1.0 1.0 0.0 
2.0 2.0 0.0 
3.0 3.0 0.0 
4.0 4.0 0.0 
5.0 4.9 0.1 
6.0 5.9 0.1 
7.0 6.9 0.1 
8.0 7.9 0.1 
9.0 8.9 0.1 
10.0 9.8 0.2 

Channel: 5 Channel: 6 
Back Retlectlon Sweep Reading 

DeviatLoJJ 
in. in. 
1.0 0.01.0 

2.02.0 0.0 
3.0 3.0 0.0 

4.04.0 0.0 
5.0 4.9 0.1 

0.16.0 5.9 
7.0 0.16.9 
8.0 79 0.1 

8.89.0 0.2 
9.8 0.210.0 

Back Reflection Sweep Reading 
Deviation

I in. in. 
1.0 1.0 0.0 
2.0 2.0 0.0 
3.0 3.0 0.0 
4.0 4.0 0.0 
5.0 4.9 0.1 
6.0 5.9 0.1 
7.0 6.9 0.1 
8.0 7.9 0.1 
9.0 8.9 0.1 
10.0 9.8 0.2 

Channel: 7 Channel: 8 
BacK Reflection Sweep Reading 

Deviation
in.in. 
1.01.0 0.0 

2.0 2.0 0.0 
3.0 0.03.0 
4.04.0 0.0 
4.95.0 0.1 

6.0 5.9 0.1 

7.0 6.9 0.1 
7.98.0 0.1 

9.0 0.288 
10.0 9.8 0.2 

BacK Re ectlon II Sweep Reading 
In. In. 

Deviation 

1.0 1.0 0.0 
2.0 2.0 0.0 
3.0 3.0 0.0 
4.0 4.0 0.0 
5.0 4.9 0.1 
6.0 5.9 0.1 

7,0 6,9 0.1 
8.0 7.9 0.1 
9.0 8.8 0.2 
10.0 9.8 0.2 

Operator: Date: 24.Auq.2012 

Reviewed By: Date: 26.Auq.2012 

KKM RPV Base Material Linearities Section 5, Page 1 of 9 



• HITACHI
 

Z-Scan UT SIN: 518100
 
Channel: 1
 

Attenuation Attentuation Signal 
Total Added Amplitude 
(dB) (dB) (dB) 

26 0 -5.0 

28 2 -7.2 

30 4 -9.4 

32 6 -11.3 

34 8 -13.5 

36 10 -15.7 

38 12 -17.6 

40 14 -19.5 

42 16 -21.6 

44 18 -23.8 

46 20 -25.7 

48 22 -27.6 

50 24 -29.5 

52 26 -31.4 

54 28 -33.6 

56 30 -35.5 

58 32 -37.6 

60 34 -39.2 

62 36 -41.1 

64 38 -43.3 

66 40 -45.2 

68 42 -46.7 

70 44 -49.3 

72 46 -49.9 

74 48 -51.1 

76 50 -53.0 

25 dB Boost Active 

51 25 -5.0I I I 

Operator: Date: 24.Auq.2012 

Reviewed By: Date: 26.Auq .2012 

KKM RPV Base Matenal Llneantles 

BKW FM B Energy AG 

KKM Unit 1 RPV 10 Project 181513 
Linearity Data Sheet L-002 

Attenuator SiN: 25971 
Calibration Due Date 13.April.2013 

Expected II Deviation 
Amplitude 

(dB) I; (dB) 

-5.0 0.0 

-7.0 -0.2 

-9.0 -0.4 

-11.0 -0.3 

-13.0 -0.5 

-15.0 -0.7 

-17.0 -0.6 

-19.0 -0.5 

-21.0 -0.6 

-23.0 -0.8 

-25.0 -0.7 

-27.0 -0.6 

-29.0 -0.5 

-31.0 -0.4 

-33.0 -0.6 

-35.0 -0.5 

-37.0 -0.6 

-39.0 -0.2 

-41.0 -0.1 

-43.0 -0.3 

-45.0 -0.2 

-47.0 0.3 

-49.0 0.7 
-51.0 1.1 

-53.0 1.9 

-55.0 2.0
 

Max Deviation ± dB 2.0
 

-5.0 0.0I I 

.. Section 5. Page 2 of 9 
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BKW FM B Energy AGHITACHI•
Z-Scan UT SIN: 

Channel: 

Attenuation
 
Total
 
(dB)
 

26
 

28
 

30
 

32
 

34
 

36
 

38
 

40
 

42
 

44
 

46
 

48
 

50
 

52
 

54
 

56
 

58
 

60
 

62
 

64 
66 

68 

70 

72 

74 

76 

25 dB Boost Active 

KKM Unit 1 RPV 10 Project 181513 
Linearity Data Sheet L-003 

518100 Attenuator SIN: 25971 
2 Calibration Due Date 13.ApriI.2013 

Attentuation Signal 
Added Amplitude 

(dB) (dB) 

0 -5.3 

-7.52 

4 -9.4 

-11.36 

-13.58 

10 -15.7 

12 -17.6 

14 -19.5 

-21.316 

18 -23.5 

-25.720 

-27.622 

24 -29.2 

-31.126 

-33.328 

-35.530 

-37.032 

34 -38.9 

-40.836 

-42.738 
-44.940 

42 -46.7 

-48.644 

-50.246 

-52.148 

-54.050 

Expected
 
Amplitude
 

(dB)
 

-5.3
 

-7.3
 

-9.3
 

-11.3
 

-13.3
 

-15.3
 

-17.3
 

-19.3
 

-21.3
 

-23.3
 

-25.3
 

-27.3
 

-29.3
 

-31.3
 

-33.3
 

-35.3
 

-37.3
 

-39.3
 

-41.3
 

-43.3 
-45.3 

-47.3 

-49.3 

-51.3 

-53.3 

-55.3 

Max Deviation ± dB 

Deviation 

(dB) 

0.0 

-0.2 

-0.1 

0.0 

-0.2 

-0.4 

-0.3 

-0.2 

0.0 

-0.2 

-0.4 

-0.3 

0.1 

0.2 

0.0 

-0.2 

0.3 

0.4 

0.5 

0.6 
0.4 

0.6 

0.7 

1.1 

1.2 

1.3 

1.3 

I 51 I 25 I -5.9 I -5.3 I 0.6 I 
Operator: Date: 25.Auq.2012 

KKM RPV Base Matenal Llneantles 

Reviewed By: Date: 26.Auq.2012 

.. 
Section 5, Page 3 of 9 



•
 HITACHI
 

Z-Scan UT s/l\J: 518100
 
Channel: 3
 

Attenuation Attentuotion Signal Expected Deviation 
Total Added Amplitude Amplitude 
(dB) (dB) (dB) (dB) (dB) 

26 0 -5.3 -5.3 0.0 

28 2 -7.5 -7.3 -0.2 

30 4 -9.4 -9.3 -0.1 

32 6 -11.3 -11.3 0.0 

34 8 -13.5 -13.3 -0.2 

36 10 -15.7 -15.3 -0.4 

38 12 -17.6 -17.3 -0.3 

40 14 -19.5 -19.3 -0.2 

42 16 -21.3 -21.3 0.0 

44 18 -23.5 -23.3 -0.2 

46 20 -25.7 -25.3 -0.4 

48 22 -27.3 -27.3 0.0 

50 24 -29.2 -29.3 0.1 

52 26 -31.1 -31.3 0.2 

54 28 -33.3 -33.3 0.0 

56 30 -35.5 -35.3 -0.2 

58 32 -37.0 -37.3 0.3 

60 34 -38.9 -39.3 0.4 

62 36 -40.8 -41.3 0.5 

64 38 -42.7 -43.3 0.6 

66 40 -44.5 -45.3 0.8 

68 42 -46.4 -47.3 0.9 

70 44 -48.7 -49.3 0.6 

72 46 -50.8 -51.3 0.5 

74 48 -52.8 -53.3 0.5 

76 50 -54.7 -55.3 0.6 

Max Deviation ± dB 0.9 

25 dB Boost Active 

I 51 I 25 I -5.1 

Operator: Date: 25.Auq.2012 

Reviewed By: Date: 26.Auq.2012 

..
KKM RPV Base Matenal Llneantles 

BKW FM B Energy AG 

KKM Unit 1 RPV ID Project 181513 
Linearity Data Sheet L-004 

Attenuator SiN: 25971 
Calibration Due Date 13.ApriI.2013 

-5.3 -0.2I I 

Section 5, Page 4 of 9 
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BKW FM B Energy AGHITACHI•
Z-Scan UT SIN: 

Channel: 

Attenuation
 
Total
 
(dB)
 

26
 

28
 

30
 

32
 

34
 

36
 

38
 

40
 

42
 

44
 

46
 

48
 

50
 

52
 

54
 

56
 

58
 

60
 

62
 

64
 

66
 

68
 

70
 

72 

74 

76 

25 dB Boost Active 

KKM Unit 1 RPV ID Project 181513 
Linearity Data Sheet L-005 

518100 Attenuator SIN: 25971 
4 Calibration Due Date 13.ApriI.2013 

Attentuation Signal Expected Deviation 

I (dB) 
Added Ampllitude Amplitude 

(dB) (dB) (dB) 

-5.0 -5.00 

-7.2 -7.02 

4 -9.1 -9.0 

-11.0 -11.06 

-13.2 -13.08 

-15.4 -15.010 

12 -17.3 -17.0 

-19.114 -19.0 

-21.0 -21.016 

-23.2 -23.018 

-25.120 -25.0 

-27.022 -27.0 

24 -28.9 -29.0 

26 -30.7 -31.0 

-32.9 -33.028 

-35.1 -35.030 

-37.0 -37.032 

34 -38.9 -39.0 

-40.8 -41.036 

-42.7 -43.038 

40 -44.9 -45.0 

42 -46.4 -47.0 

44 -48.0 -49.0 

46 -50.2 -51.0 

48 -52.1 -53.0 

50 -54.0 -55.0 

Max Deviation ± dB 

51 25 -5.3 -5.0I I I I I 

Operator: Date: 25.Auq.2012 

Reviewed By: Date: 26.Auq.2012 

.. 

0.0 

-0.2 

-0.1 

0.0 

-0.2 

-0.4 

-0.3 

-0.1 

0.0 

-0.2 

-0.1 

0.0 

0.1 

0.3 

0.1 

-0.1 

0.0 

0.1 

0.2 

0.3 

0.1 

0.6 

1.0 

0.8 

0.9 

1.0 

1.0 

0.3 I 

KKM RPV Base Malenal LJneanlles Section 5, Page 5 of 9 



• BKW FM B Energy AGHITACHI KKM Unit 1 RPV ID Project 181513 
Linearity Data Sheet L-006 

Z-Scan UT SiN: 518100 Attenuator SIN: 25971 
Channel: 5 Calibration Due Date 13.ApriI.2013 

Attenuation Attentuation Signal Expected Deviation 
Total Added Amplitude Amplitude 
(dBl (dB) (dB) (dB) (dB) 

26 0 -5.0 -5.0 0.0 

28 2 -7.2 -7.0 -0.2 

30 4 -9.1 -9.0 -0.1 

32 6 -11.0 -11.0 0.0 

34 8 -13.2 -13.0 -0.2 

36 10 -15.4 -15.0 -0.4 

38 12 -17.3 -17.0 -0.3 

40 14 -19.1 -19.0 -0.1 

42 16 -21.0 -21.0 0.0 

44 18 -23.2 -23.0 -0.2 

46 20 -25.1 -25.0 -0.1 

48 22 -27.0 -27.0 0.0 

50 24 -28.9 -29.0 0.1 

52 26 -30.7 -31.0 0.3 

54 28 -32.9 -33.0 0.1 

56 30 -34.8 -35.0 0.2 

58 32 -37.0 -37.0 0.0 

60 34 -38.6 -39.0 0.4 

62 36 -40.5 -41.0 0.5 

64 38 -42.4 -43.0 0.6 

66 40 -44.5 -45.0 0.5 

68 42 -46.1 -47.0 0.9 

70 44 -47.7 -49.0 1.3 

72 46 -49.3 -51.0 1.7 

74 48 -51.1 -53.0 1.9 

76 50 -53.3 -55.0 1.7 

Max Deviation ± dB 1.9 

25 dB Boost Active 

I 51 I 25 I -6.5 I -5.0 I 1.5 I 
Operator: Date: 25.Auq.2012 

Reviewed By: Date: 26.Auq.2012 

KKM RPV Base Matenal Llneantles Section 5, Page 6 of 9 



BKW FMB Energy AGHITACHI•
Z-Scan UT SIN: 

Channel: 

Attenuation
 
Total
 
(dB)
 

26
 

28
 

30
 

32
 

34
 

36
 

38
 

40
 

42
 

44
 

46
 

48
 

50
 

52
 

54
 

56
 

58
 

60
 

62
 

64
 

66
 

68
 

70
 

72
 

74
 

76
 

25 dB Boost Active
 

KKM Unit 1 RPV ID Project 181513 
Linearity Data Sheet L-007 

518100 Attenuator SiN: 25971 
6 Calibration Due Date 13.ApriI.2013 

Attentuation DeviationSigna! 
Added Amplitude 

(dB) (dB) 

-5.00 

-7.22 

4 -9.1 

-11.06 

-13.28 

-15.410 

-17.312 

14 -19.1 

-21.016 

18 -23.2 

-25.120 

-27.022 

24 -28.9 

-30.726 

-32.928 

-35.130 

-37.032 

-38.934 

-40.536 

-42.738 

-44.540 

42 -47.1 

44 -48.0 

-50.246 

-52.448 

-54.650 

Expected 
Amplitude 

(dB) 

-5.0 

-7.0 

-9.0 

-11.0 

-13.0 

-15.0 

-17.0 

-19.0 

-21.0 

-23.0 

-25.0 

-27.0 

-29.0 

-31.0 

-33.0 

-35.0 

-37.0 

-39.0 

-41.0 

-43.0 

-45.0 

-47.0 

-49.0 

-51.0 

-53.0 

-55.0 

Max Deviation ± dB 

51 25 -6.2 -5.0 II I I I 
Operator: Date: 25.Auq.2012 

Reviewed By: Date: 26.Auq.2012 

.. 

(dB) 

0.0 

-0.2 

-0.1 

0.0 

-0.2 

-0.4 

-0.3 

-0.1 

0.0 

-0.2 

-0.1 

0.0 

0.1 

0.3 

0.1 

-0.1 

0.0 

0.1 

0.5 

0.3 

0.5 

-0.1 

1.0 

0.8 

0.6 

0.4 

1.0 

1.2 I 

KKM RPV Base Matenal LlOeanlies SectIon 5, Page 7 of 9 



• HITACHI
 

Z-Scan UT SIN: 518100
 
Channel: 7
 

Attenuation Attentuation 
Total Added 
(dB) (dB) 

26 

28
 

0
 

2
 

30
 4
 

6
32
 

8
34
 

10
36
 

12
38
 

14
40
 

16
42
 

18
44
 

20
46
 

22
48
 

24
50
 

26
52
 

28
54
 

30
56
 

32
58
 

34
60
 

36
62
 

38
64
 

40
66
 

42
68
 

44
70
 

46
72
 

48
74
 

5076
 

25 dB Boost Active
 

I51I 25
I 

BKW FM B Energy AG
 

KKM Unit 1 RPV 10 Project 181513
 
Linearity Data Sheet L-008
 

Attenuator SIN: 25971
 
Calibration Due Dote 13.ApriI.2013
 

Signal
 
Amplitude
 

(dB)
 

-5.0
 

-7.2
 

-9.1
 

-11.0
 

-13.2
 

-15.4
 

-17.3
 

-19.1
 

-21.0
 

-23.2
 

-25.4
 

-27.3
 

-28.9
 

-30.7
 

-32.9
 

-35.1
 

-37.0
 

-38.6
 

-40.5
 

-42.7
 

-44.5
 

-46.1
 

-47.7
 

-49.6
 

-51.1
 

-53.0
 

Expected Deviation 
Amplitude 

(dB) (dB) 

-5.0 0.0 

-0.2-7.0 

-0.1-9.0 

0.0-11.0 

-0.2-13.0 

-0.4-15.0 

-0.3-17.0 

-0.1-19.0 

0.0-21.0 

-0.2-23.0 

-0.4-25.0 

-0.3-27.0 

0.1-29.0 

0.3-31.0 

0.1-33.0 

-0.1-35.0 

0.0-37.0 

0.4-39.0 

0.5-41.0 

0.3-43.0 

0.5-45.0 

0.9-47.0 

1.3-49.0 

1.4-51.0 

1.9-53.0 

2.0-55.0 

Max Deviation ± dB 2.0
 

-6.7 -5.0 1.7
I I I 
Operator: Dote: 25.Auq.2012 

Reviewed By: Date: 26.Auq.2012 
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• BKW FM B Energy AGHITACHI KKM Unit 1 RPV ID Project 181513
 
Linearity Data Sheet L-009
 

Z-Scan UT SIN: 518100 Attenuator SIN: 25971
 
Channel: 8 Calibration Due Date 13.ApriI.2013
 

Attenuation Attentuation Signal Expected Deviation 
Tota'I'
 
(dB)
 

26
 

28
 

30
 

32
 

34
 

36
 

38
 

40
 

42
 

44
 

46
 

48
 

50
 

52
 

54
 

56
 

58
 

60
 

62
 

64
 

66
 

68
 

70
 

72
 

74
 

76
 

25 dB Boost Active
 

I 51
 I
 

II
Added Amplitude Amplitude 
(dB)
 

0
 

2
 

4
 

6
 

8
 

10
 

12
 

14
 

16
 

18
 

20
 

22
 

24
 

26
 

28
 

30
 

32
 

34
 

36
 

38
 

40
 

42
 

44
 

46
 

48
 

50
 

25
 

(dB) (dB) 
I
 

-5.0 -5.0 

-7.2 -7.0 

-9.1 -9.0 

-11.0 -11.0 

-13.2 -13.0 

-15.4 -15.0 

-17.3 -17.0 

-19.1 -19.0 

-21.0 -21.0 

-23.2 -23.0 

-25.1 -25.0 

-27.3 -27.0 

-28.9 -29.0 

-30.7 -31.0 

-32.9 -33.0 

-35.1 -35.0 

-37.0 -37.0 

-38.6 -39.0 

-40.5 -41.0 

-42.7 -43.0 

-44.5 -45.0 

-46.7 -47.0 

-48.3 -49.0 

-49.9 -51.0 

-52.1 -53.0 

-53.6 -55.0 

Max Deviation ± dB 

-6.5 -5.0I I
 I
 

(dB) 

0.0 

-0.2 

-0.1 

0.0 

-0.2 

-0.4 

-0.3 

-0.1 

0.0 

-0.2 

-0.1 

-0.3 

0.1 

0.3 

0.1 

-0.1 

0.0 

0.4 

0.5 

0.3 

0.5 

0.3 

0.7 

1.1 

0.9 

1.4 

1.4 

1.5 I
 
Operator: Date: 25.Auq.2012
 

Reviewed By: Date: 26.Auq.2012
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RPV 10 Scan Plan for _ HITACHI 
KKM Base Material Exams 

Scope: This examination is limited to a selected area of the KKM Reactor Pressure Vessel. 

Examine the accessible areas ofthe area inline with vessel 22° Azimuth extending from 
the vessel flange elevation down to the shroud support plate elevation. 

Expected limitations are the feedwater spargers, core spray piping,jet pump diffusers 
and shroud support plate.
 

Procedure: GEH-UT-728 Version O.
 

Scanner: GE Hitachi RPV ID Scanner
 

Package: Standard RPVID Package configured as shown in Figure 9.
 

Material: Carbon steel clad with stainless steel.
 

Nominal Thickness of Base Material: 100 mm and 120 mm.
 

Nominal Thickness of Clad: 4 mm
 

Scan speed: Less than 150 mm/sec.
 

Scan Axis Resolution: 5 mm Scan Axis Range: -250 mm to +250 mm.
 

Index Axis Resolution: 5 mm
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OJ RPV 10 Scan Plan for
HITACHI 

KKM Base Material Exams 
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Figure 1 - Overview Head Down Configuration 
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8 RPV ID Scan Plan for
HITACHI 

KKM Base Material Exams 
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Figure 2 - Scan Area 1 Head Down Configuration 

Reference back of scanner to Flange (Package -16300 mm) 
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RPV 10 Scan Plan fore HITACHI 
KKM Base Material Exams 

00 45 0 90 0 135 0 1800 235 0 270 0 315 0 360 0
 

I I I I I I I I I I I I I I I I I I I FIanqe Eev. 16985
 

V6 Elev. 16285
 

@ @ @ @ 
0 0 0 0 

V5 Elev.13387 

1----+-,I-+~H~1--'\_il__+H+_':!_---+_+_Ir_iI..._f:r_+_!_++___++1r+_i:!___iV2 Elev. 5000
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" 1 
V4 Elev. 10565 

Vessel "0" Elev. 

Figure 3 - Scan Area 2 Head Down Configuration
 

Position scanner to clear Core Spray Downcomer.
 
Reference back of scanner to CL CRDR Nozzle (Package -10240 mm)
 

Scan down to JP Riser braces. If the floats clear continue scanning down.
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8 RPV 10 Scan Plan for
HITACHI 

KKM Base Material Exams 
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Figure 4 - Scan Area 3 Head Down Configuration 

Shift scanner CCW to clear Riser Braces lif required)
 
Reference back of scanner to top of upper spec. bracket (Package -7300 mm)
 

Scan down to JP Restrainer braces. If the floats clear continue scanning down.
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RPV 10 Scan Plan fore HITACHI 
KKM Base Material Exams 
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Figure 5 - Scan Area 4 Head Down Configuration
 

Shift scanner CCW to clear JP Restrainer Braces (if requiredl
 
Reference back of scanner to bottom of lower spec. bracket (Package -5730 mml
 

Scan down to baffle plate.
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RPV ID Scan Plan fore HITACHI 
KKM Base Material Exams 
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Figure 6 - Overview Head Up Configuration 
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RPV ID Scan Plan fore HITACHI 
KKM Base Material Exams 

360 0 
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Figure 7 - Scan Area 5 Head Up Configuration 

Reference front of package to Flange (Package -16850 mml. 
Scan down to 16500 to 15500 mm. 
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RPV 10 Scan Plan for _ HITACHI 
KKM Base Material Exams 

00 1800 270 0 360 0
 

I I I , I I J I I J I I I J I I I Flanqe Elev. 16985
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@@ @@ 
o 0 o 0 

!I- -+!- .....ji V5 Elev.13387 

'- -
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/-- -

Vessel "0" Elev. 

Figure 8 - Scan Area 6 Head Up Configuration 

Reference front of package to CL of CRDR Nozzle (Package -10720 mm) 

Drive up to Core Spray Limitation. Scan down 1000 mm. 
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RPV 10 Scan Plan fore HITACHI 
KKM Base Material Exams 

10 Vessel Transducer Offsets and Skews 

Head Down Configuration 
Index 

1 OOl 8M +75 -60 0° 

2 OOl 8M -75 -60 0° 

3 OOl 8M -75 +60 0° 

4 OOl 8M +75 +60 0° 

5 45°T lKUP 0.0 -60 90° 

6 45°P lKCW -75 -12 0° 

7 45°T lKDN 0.0 +60 270° 

8 45°P lKCC +75 -12 180° 

9 Not Used N/A N/A N/A 

Head up Configuration 
Index 

1 OOl 8M -75 +60 0° 

2 OOl 8M +75 +60 0° 

3 OOl 8M -75 -60 0° 

4 OOL 8M +75 -60 0° 

5 45°T LKDN 0.0 +60 270° 

6 45°T lKCC +75 +12 180° 

7 45°T lKUP 0.0 -60 90° 

8 45"1 lKCW -75 +12 0° 

Not Used N/A N/A N/A 
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RPV ID Scan Plan fore HITACHI 
KKM Base Material Exams 

Viewed from Back Side of Package 
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DOCUMEJlT ... 

Project: 2012 RPV Shell Coarse Examination WCP No.: GE UT 728 va WCP Rev.:.-Q

-
Work Description: Automated UT Utilizing Z-Scan Page: 1 of 7 

QAlQC Approval/DatProject Mgr Approval/Date ;2<;'. Auc./G--' oJ. ~, -'4vJ ./.J. 
I 

Check, HoldIWitness Completed by/Date 

Reference 
Seq Document or 
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