—— ENTERGY Entergy (?pnrltions. Inc,

M. J. Meisner

August 12, 1996

U.S8. Nuclear Regulatory Commission
Mail Station P1-37
Washington, D.C. 20555

Attention: Document Contrel Desk

Subject: Grand Gulf Nuclear Station
Docket No. 50-416
License No. NPF-2%
Revision to Relief Request I-00014

GNRO-96/00093

Gentlemen:

By this letter, Entergy Operations, Inc. requests relief from the
requirements of American Society of Mechanical Engineers (ASME) Boiler
and Pressure Vessel Section XI Code in accordance with 10 CFR
50.55a(g) (5) (iv) and 10 CFR 50.55ga(g) (6) (i). The proposed rzlief
request is needed to support the closure of our first interval.

Attachment 1 provides the justification for the relief.

This relief request is revised, in part, to incorporate changes to the
Grand Gulf Nuclear Station pressure testing program resulting from the
approval of Code Case N-498-1, similar to the relief requests submitted
on May 21, 1996 (GNRO-96/00057). Part of the basis for the original
relief request was the performance of a system hydrostatic test each
interval which has now been replaced by a system leakage test as a result
of the approval of Code Case N-498-1. Revision 0 of this relief request
provided predicted limitations prior to actual performance of the
examinations. This revision of the relief regquest records the actual
limitations experienced during the first interval examinations.

If you have any questions, please contact Sheri Mahoney at 601-437-6552,

Revised Relief Reguest I-00014
(See Next Page)
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PDR ADOCK 05000416 ‘\\
] PDR \



August 12, 1996

GNRO-96/000%3
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Tedrow (w/a)
McGehee (w/a)
Reynolds (w/a)
Thomas (w/o)
Yelverton (w/a)
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. L. J. Callan

Regional Administrator

U.8. Nuclear Regulatory Commission
Region IV

611 Ryan Plaza Drive, Suite 400
Arlington, TX 76011

Mr. J. N. Donchew (w/2)

Project Manager, Region IV/GGNS
Office of Nuclear Reactor Regulation
U.8. Nuclear Regulatory Commission
Mail Stop 13H3

Washington, D.C. 20555
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GRAND GULF NUCLEAR STATION
UNIT |

RELIEF REQUEST 1-00014, REVISION |

INSERVICE INSPECTION
OF REACTOR PRESSURE VESSEL NOZZLE TO SHELL WELDS

Component:

Reactor pressure vessel (RPV) to nozzle welds and associated base material (See Table | and
Table 2 for nozzle identification.)

Code.

The Unit 1 RPV was designed and fabricated to ASME Section IlI, Class 1 requirements.
Applicable inservice inspections are to be performed in accordance with Regulatory Guide 1.150,
Revision 1, and ASME Section XI, 1977 Edition with Addenda through and including Summer
1979, Also, Relief Request 1-00013 permits the use of ASME Section X1, 1983 Edition with the
Summer 1983 Addenda, Figure IWB-2500-7(b), for identifying the code required examination
volume of Examination Category B-D welds

Code requirements:
Table IWB-2500-1, Examination Category B-D, Full Penetration Welds of Nozzles in Vessels,

items B3.90 and B3.100 requires a volumetric examination of the adjoining weld, base material for
1/2 thickness on each side of the weld, and inner radius (see Figure 1).

Information to support the determination that the Code requirements are impractical:

Of the 35 nozzles requiring a volumetric examination of the weld and adjoining base material, 9
have been examined using automated remote techniques, and the remaining 26 nozzle-to-vessel
welds have been examined using manual techniques .

Table 1 provides the limitations for the nozzles that were examined using the automated techniques
and Table 2 provides the limitations for the nozzles that were examined using manual techniques.
Both Tables compare the Code required examination volume against the examined volume  In this
evaluation, the Code required volume has been subdivided into the areas recognized by Regulatory
Guide 1.150 as being the more critical area and, additionally, the weld and heat affected zone
coverage has been reported separately.
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GRAND GULF NUCLZAR STATION
UNIT 1

RELIEF REQUEST 1-00014, REVISION 1

INSERVICE INSPECTION
OF REACTOR PRESSURE VESSEL NOZZLE TO SHELL WELDS

In addition to the limitations that are specific to each technique, the Near Field effect which is
common to most contact ultrasonic examinations provides a limitation that is generally accepted as
being the first 1/4 inch of thickness from the surface that is in contact with the transducer.
Although this limitation is typically not subject to relief, it has been conservatively included in this
request for relief in the calculations used to determine the examined volume

The calculations used to determine examination coverage are based only on the sound beam
centerline and the volumes examined by beam spread is not considered in the coverage information
provided in Tables | and 2.

Figures 2 through 8 depict the typical coverage pattern for each type nozzle with each beam angle.

A Automated Examinations
The automated scanning mechanism utilizes two types of scanning packages:

1. The “T-scan” (shear wave sound beam transverse to the weld axis)
transducer package consists of a 0° straight beam, 45° and 60° angle beams.
The 45° and 60° angle beam wedges are angulated to produce a sound beam
that is perpendicular to the weld centerline at the vessel inner surface. One
complete revolution of the nozzle scanner, with the “T-scan” package will
scan for parallel oriented reflectors using a 45° and 60° angle beam, and for
planar and laminar reflectors using a 0° straight beam

2 The “P-scan” (sound beam parallel to the weld axis) transducer package
consists of 45° and 60° angle beam wedges. One wedge is pointed in the
clockwise direction, and the other is pointed counterclockwise The 45° and
60° angle beam wedges are angulated to produce a sound beam that is
tangent to the weld centerline at the vessel inner surface. Two complete
revolutions of the nozzle scanner with the “P-scan” package are performed
to scan (from two directions) for transverse oriented reflectors.
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RELIEF REQUEST 100014, REVISION |

INSERVICE INSPECTION
OF REA . VESSEL N

The nozzle design of the BWR 6 does not allow for a full volume examination of the
weld and associated 1/2 T of base matenal on each side of the weld when
performing the examination with the automated remote technique for the following
reasons:

1. Due to the short distance from the weld centerline to the nozzle to shell
radius, the examination volume can only be scanned from the shell side of
the weld

2. Also, this short distance prevents extending the scanning arm far enough

past the weld towards the nozzle to obtain full coverage of the required
volume v hile scanning from the shell side

Performing supplemental manual examinations of the accessible volumes would
provide very limited increases of total volumes examined The additional volume
coverage obtained by supplementing the automated examinations with manual
examinations is not justified when compared to the manrem expenditure. The
estimated average time required to supplement the automated examination with
manual examinations is approximately 1 hour per nozzle, for two technicians. Using
an average dose rate of 197 mr/hr for each of the nine nozzles based on measured
doses taking during our fifth refuel outage after flushing, and assuming a stay time
of 2 manhours per nozzle, the total manrem expenditure to perform the
supplemental examinations would equal approximately 3.5 manrem. The averaged
additional coverage would only equal approximately 10% for the N2 nozzles, 11%
for the N3 nozzles, 8% for the N4 nozzles and 7% for the N6 nozzle

Manual Examinations

Although manual techniques generally provide enhanced coverage compared to the
automated technique, there are still limitations because of the interface problems
with the ultrasonic transducer and the nozzle to vesse! geometry. The examination
volume required by the Code exceeds what is physically accessible with available
manual or automated techniques and equipment. The coverage obtained with the
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manual technique represents the best obtainable coverage with any known NDE
method for a volumetric examination from either surface.

To date, there has been no reported occurrence of cracking at nozzle/vessel weld locations and
adjacent areas. It has been generally accepted that the nozzle/vessel welds are not the limiting
location with respect to structural integrity. Cracking has been found at the feedwater nozzle blend
radii and bore region at various domestic and foreign plants. The first cracking reported was
discovere” "t the nozzle blend radii as well as the feedwater spargers and brackets and nozzle bore
area. Cladding was present on the cracked nozzle, whereas there is no cladding on the Grand Gulf
nozazis. The presence of the cracking was attributed primarily to rapid cycling of hot and cold
water, and the presence of cladding During the inspection which discovered the cracking, which
was a hiquid penetrant examination, no cracking of the nozzle/weld was observed. This indicated
that the feedwater nozzle blend radii was limiting. Since Grand Gulf does not have cladding on the
feedwater nozzles, has feedwater flow controller in operation, and triple thermal sleeve, cracking is
not expected to occur at the feedwater nozzle blend radii. Therefore, since the nozzle blend radii is
more limiting than the nozzle vessel weld, cracking at the weld is also less likely.

Since the feedwater nozzle is limiting, the discussions and conclusions to follow are also applicable
to all nozzle/vessel welds on the Grand Gulf RPV

Applied Stress Levels

The only significant loadings that could affect the feedwater nozzle and nozzle/vessel weld area are
due to internal pressure and thermal cycling caused by the mixing of hot and cold fluids in the
nozzle bore and blend radii regions. However, the rapid thermal cycling effects have significantly
decreased near the nozzle/vessel weld and does not produce any significant thermal cycling. This
same thermal cycling vas the predominant contributor to the observed cracking at the feedwater
nozzle blend radii and bore regions of other plants. In addition, the inner cladding which aided the
occurrence of cracking is not present on the Grand Gulf nozzle

Note that the nozzle/vessel weld location is far enough away from the blend such that stress
magnification from the geometric discontinuity has reduced significantly.
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Fatigue Crack Initiation/Propagation

The occurrence of fatigue crack initiation and subsequent propagation requires the presence of
cyclic loading. As stated above in Applied Stress Levels, the significant loadings come from
internal pressure. As stated earlier, the rapid thermal mixing experienced at the feedwater nozzle
bore and blend radii has diminished significantly at the nozzle/vessel weld. Therefore, fatigue crack
initiation is not likely to occur since the only contributors are pressure stresses and
startup/shutdown thermal gradient stresses and these events are limited in number.

This is consistent with the results of the feedwater nozzle blend radii UT results at Grand Gulf
Since initiation of flaws is not expected, propagation is not an issue. However, even if a crack is
postulated, the predicted crack growth from cycling is small.

Stress Corrosion Cracking Potential

To date, both experimental and field experience has shown no evidence of SCC initiation in ASO8
material. SCC is only possible when an initial significant starter crack i1s present. Without this
condition, SCC is not a concern in ASO8 material Therefore, for the Grand Gulf nozzle/vessel
welds, SCC is not a plausible failure mechanism.

Radiation Embrittlement

The presence of high radiation fluency levels could affect the Nil Ductility Transition Temperature
(RTNDT), and therefore cause radiation embrittlement. However, all nozzles are located
sufficiently away from the core such that the fluency levels are not high enough to cause material
embrittlement. Therefore, radiation embrittlement is not a concern for the Grand Gulf nozzle/vessel
welds. This is consistent with assumptions made in prior fracture mechanics evaluations performed
for the nozzle blend radii cracking.

nsequences of Postul rackin

In the previous sections, a discussion of various aspects concerning the structural integrity of the
nozzle/vessel weld have been presented In this section, additional discussion demonstrating
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significant safety margin for this location even if an unlikely through-wall crack werc w occur will
be presented

As discussed before, the limiting condition with respect to potential to failure is the nozzle bore
radii and bore areas. The nozzle/vessel weld area 1s bounded by any analysis for the bore or blend
radii areas. Significant analysis has been performed for the bore and blend radii locations.
Therefore, the discussions provided in this section are a summary of the results determined for the
limiting cases. It should be emphasized that a basic assumption in the design and licensing of light
water systems in the USA is that failure of the RPV need not be postulated as a design basis event.

Allowable Crack Size

The basic requirement of Section XI of the ASME Code is that flaws greater than 10% of the
critical flaw size is not permitted. Evaluations of a worst case thermal event in combination with
pressure stress have shown that the lower bound fracture toughness of the A508 material is not
exceeded even for crack depths approaching the vessel thickness. Since flaw sizes in excess of the
wall thickness have no physical significance, it was conservatively assumed that a crack depth equal

to the thickness was critical and thus a Section XI allowable crack depth of 10% of wall thickness
was established.

Leak Before Break

Regardless of the examination and repair programs in place to ensure that nozzle flaws do not
exceed Section X1 allowables, it is useful to postulate one or more nozzle flaws becoming very
large without being detected in order to determine whether a critical condition could exist and
cause rapid crack propagation. As mentioned earlier, the stress intensity factor for a crack at the
blend radii never exceeded the lower bound fracture toughness even for a crack equal to the
thickness of the vessel

Evaluations have been performed for an analogous case of cracking from a hole in a plate. The
stress intensity factors as a function of through-wall crack length have been calculated. For large
cracks (crack tip far away from the nozzle), the only contributing stress is due to pressure. The
intersection of the fracture toughness and stress intensity factor prescribes the critical flaw size.
The results of these calculations have shown that the critical crack size for each of the two cracks is
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29 inches (total length of 58 inches). It is virtually inconceivable that the leakage associated with
cracking of this magnitude could escape detection in an operating BWR. Thus a leak before break
condition is assured for the vessel, even 1a the unlikely event that nozzle flaws grow to depths
greater than the Section XI allowables, as long as the vessel is at upper shelf temperature. Similar
conclusions apply to the upset and emergency conditions with postulated crack lengths of 15 inches
(30 inches total) and 11 inches (22 inches total), respectively, is required before rapid fracture
could occur under these conditions.

Although the entire ASME Code-prescribed area was not ultrasonically examined, the ultrasonic
data obtained can still be used to evaluate the potential for cracking. Figures 2 through 8 show
typical areas of examination coverage for the various scanning techniques (Tables 1 and 2 provide
specific quantities of coverage). It can be seen that at least one side of the weld and portions
thereof are examined  Results of previous examinations revealed no rejectable indications
exceeding ASME Section XI criteria. In addition, nozzle blend radii are also examined, and to date
no relevant indications have been located. The results of previous UT examinations are consistent
with the discussion provided in this request for relief.

Since no cracking has been found at a nozzle blend radius or at the examined nozzle/vessel area, it
is unlikely that indications would be present in the unexamined area between the examined
vessel/nozzle weld and the nozzle blend radius There are no additional considerations at the
unexamined area which would make cracking more likely than at the examined nozzle/vessel weld
area. Therefore, it is concluded that examined areas of the nozzle/vessel weld area and the nozzle
blend radii area are sufficient to identify any flaws that may occur.

Specific relief requested

Permission is requested to perform ultrasonic examination of only those areas accessible with
automated techniques for those 9 nozzle to vessel welds that are examined utilizing automated
methods. Also, permission is requested to examine only those areas that are accessible with manual
techniques for the 26 nozzles that are examined manually.
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INSERVICE INSPECTION
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Reasons why relief should be granted:

Relief as described within should be granted for the following reasons’

2

The entire RPV was subjected to an ASME Section 111 hydrostatic test after fabrication

The entire RPV will be subjected to pressure testing in accordance with the requirements of
ASME Section X1.

The subject welds were volumetrically examined in accordance with ASME Section IIl
during fabrication.

There is no history of service induced flaws in these areas of the RPV other than those of
the feedwater nozzles discussed within this request for relief

The areas being examined are the limiting areas of the nozzle to vessel configuration.

The performance of supplemental manual examinations to supplement the nine nozzles that
received automated examinations would require significant expenditures of personnel
exposure for a small increase of examined volume.

The potential for initiation and propagation of cracking has been discussed assuming both
fatigue and stress corrosion cracking mechanisms. It was concluded by the use of limiting
analyses results performed for the feedwater nozzle blend radii, that cracking is unlikely at
Grand Gulf nozzle/vessel weld locations. In fact, even if it was hypothesized that these
postulated cracks went undetected, a crack length of 58 inches was required before rapid
crack growth was to occur during normal operation. It is unlikely that cracks of this size
would go undetected. Therefore, a significant leak before break margin exists.

Known techniques that examine the RPV welds from either the inside or outside surfaces
will not provide any additional coverage beyond what is described in this relief request for
the manual techniques.
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GRAND GULF NUCLEAR STATION
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RELIEF REQUEST 1-00014, REVISION 1

INSERVICE INSPECTION
OF REACTOR PRESSURE VESSEL NOZZLE TO SHELL WELDS

VII.  Alternative testing

None
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Table 1
Code Coverage Based on Automated Examination of Nozzles to Vessel Welds
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TOTAL TOTAL % of TOTAL AREA OF % OF INNER AREA OF % OF
SCAN CODE COI'E AREA | CODE AREA AREA OF INNER 1/4 T 14T AREA OF WELD HAZ WELIVHAZ
TYPE INNER 14T EXAMINED
0° 78.75 26.80 34% 1837in° | 689in°
P |
m
45° T-SCAN | 78.75 50.36 in* 64 % 1837 | 1778 in*
£ 3
in
2 § H-——-—-# - -
60° T-SCAN | 78.75 59.29 in* 75% 1837m° | 1837in° ; 00 i
2
in 1
- - - -
45 p-SCAN | 7875 | 3501 in* 44% 18.37 in* 9 60 in* §2% 15401 | 7.10 in: 46%
;2
mn
60° P-SCAN | 7875 T 35011 44% 18.37 in* 11.02 in* 60 % T 1540 in! 12.20 i? ' 79%
in® I
N3 (A, B) Nozzles, Steam Outlet
A T I 8 Y8 S AT L AN 2 0 i) A 4 S ot
TOTAL TOYTAL % of TOTAL AREA OF % OF INNER AREA OF % OF
SCAN CODE CODE AREA | CODE AREA AREA OF INNER 174 T 14T wA!unor WELD HAZ | WELD/MAZ
TYPE A&— !Mg INNER 14T EXAMINED EXAMINED ]
0e 8299 | 31.20in 38 % 1952mw° | 7.32in° 38 % 16.17 in 1.00 in 6%
i’ o
45° T-SCAN | 8299 | 5494im | 66% [ 1952 | 1912m | 8% J 1617 1 at0m 1 87%
in’ ? SRS i
60° T-SCAN | 8299 | 63.70 in" 7% 1952 m° | 1952w’ 100% 1617 in* | 1469 in* 91 %
in? 1 1
45°P-SCAN | 8299 | 3138in* 38% 1952in° | 857in° 44 % 16.17in* | 220in 14 %
| in?
60°P-SCAN | 8299 | 31.38in’ 38 % 1952in° | 11.11 in° 57 % 161710 | 9.90 i 61%
.2
mn
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N4 (A , B) Nozzles, Feedwater Inlet
ﬁl‘u TOT. % of TOTAL AREA OF %, OF INNER
SCAN CODE CODE AREA CODE AREA AREA OF INNER 147 147
TYPE W INNER 14T EXAMINED EXAMINED
0° 60.16 | 21.49%in 36 % 1408in° | 528in’ IR %
in®
4 +- + - -
45° T-SCAN | 60.16 | 3821 in° 64 % 408" | 1349w’ 96 %
.3
in
o M - -
60° T-SCAN 60.;6 44 87 in 5% 14.08 in* 14 08 in” 100%
m
45°P-SCAN | 60. 16 26 87 in 45% 1408in° | 698in° 50 %
60° P-SCAN 60 16 26 87 m! 5% I 1408in° | 849 in’ 60%
N6 (A) Nozzles, RHR/LPCI Inlet
TOTAL TOTAL ] %ot TOTAL 1 AREA OF ] % OF INNER AREA OF % OF
SCAN CODE CODE AREA couu.n AREA OF INNER 14T 14T AREA OF WELD HAZ WRLDHAZ
TYPE AREA INNER 14T EXAMINED EXAMINED WELD / i
0° 60.16 22.30 in 14.08 in* 528 in” 38 % 1270 in 080 in 6%
in®
" * . . " W
45° T-SCAN 6 39.05 in* 65 % 14 0% in 14 08 in 100% 12.70 in 10.80 in 85%
1
: w———e #‘j W = - - oo
60° T-SCAN § 60.16 4537 in 75% 14 08 in* 14 08 in 100% 1270 in" § 11.61 91%
+2
in
o . - - ’**
45°P-SCAN | 60.16 27.46 in’ 46 % 14 08 in” 7.09 in* 50% 12.70 in* 6.90 in 54%
.3
in
4 o ~ ‘
60° P-SCAN | 60. “;6 27.46 in* 46 % 1408in° | 861w’ 61% 127000 | 1142im 90 %
i
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Table 2
Code Coverage Based on Manual Examination of Nozzles to Vessel Welds

N1 (A & B) Nozzles, Recirc. Outlet
s e 4 ot

AL AREA OF % OF INNER
CODE ARKA AREA OF INNER 14T 14T

INNER 1/4 T} EXAMINED | EXAMINED
0° 18.37 in® 993 in* 54%

45° T-SCAN | 7970 | 59.65 in 75% 1837in° | 1837 in° 100%
2
mn

60° T-SCAN | 79.70 1 6374 in 80% 1837in° | 1837 in’ 100%

N
m
“W x .
45° P-SCAN | 79.70 37.76 in 47% 1837 n 9.93 in 54%
'3
n
[60° PSCAN | 7970 | 37761 | 47% | 1837m | 003 | 54%
S
in

N2 (A, F, G, H, J, K, M, N) Nozzles, Recirc. Inlet

in®

q
in’

in’

in*

in’

TOTAL TOTAL % of TOTAL AREA OF % OF INNER T AREA OF % OF
SCAN CODE CODE AREA | CODE AREA AREA OF INNER 14T 14T AREA OF WELD HAZ WELIVHAZ

TYPE ﬁ}_A__ M X INNER mI r.xuuw:» EXAMINED ww
0° 7875 | 38481 | 49% | 1837 | 993 | 4% | 1540in° | 1005in° 1 65%
i TSCAN] 85 Tesim ] ®% [ som i om T oo Trhom a1
60° T.SCAN| 7875 J6688im | 8% | 1857m | 1857m | 100% [ 1240 [T | %% |
45°PSCAN | 7875 | 3848w | 49% | 1837 | 993w | 5% | 1540im T

. o r e e————————
60° P-SCAN | 78.75 38.48 in 49 % 18.37 in 9.93 in 54% 1540 in 10.05 in 65%
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LY -r"'ioru. I AREA OF % OF INNER
SCAN CODE CODE AREA CODE ARRA AREA OF INNER 14T 147
TYPE INNER 14T EXAMINED [CXAM['\'EE_
0° 8299 | 40.50 in 49% 1952in° | 1024 in° 52 %
o
mn
. . N L3 -
45° T-SCAN | 8299 | 6538 in 79 % 1952in* | 19.52 in° 100%
s 2
m
60° T-SCAN | 8299 | 7023 in 85 % 19.52in* | 1952 in* 100%
L in®
45° P-SCAN | 8299 | 40.50 in 9% 1952 in° | 10.24 in° 52 %
1.3
n
60° P-SCAN | 8299 | 4050im | 49 % 19.52in° | 10.24 in* 52 9%
in®
AREA OF % OF INNER
AREA OF INNER 14T 141
INNER 14T EXAMINED EXAMINED WELD /
1408in° | 755in° 54% 12.70 in
45°T-SCAN | 60.16 | 4692 in* 8% 1408in° | 1408 in® 100% 12.70 in
in2
s fparens s — .- 2 1
60° T-SCAN | 60.16 50,33 in* 84 % 14.08 in° 14.08 in* 100% 12.70 in* 12.53 in 99 %
in’
" . - e o " - W
45°P-SCAN | 60.16 | 29.02 in* 48% 1408in° | 7.55in 54 9% 1270in* | 8.13in 64 %
in’
n s bl j_.— : " W
60° P-SCAN | 60.16 | 29.02 in* 48% 14.08 in 755 in 54 % 1270 in* | 8.13in 64 %
1.8
in
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TOTAL T AREA OF % OF INNER
SCAN CODE AREA OF INNER 14T 147
TYPE INNER 147 _.ErXAMlNlZD EXAMINED
0° 60.16 | 29.02 in 8% 1408m° | 755in° 54 %
in’ |
45° T-SCAN | 60 ;6 46.92 in* “8% 1408 in° | 1408 in’ 100%
in
60° T-SCAN | 60.16 1 5033 in 84 % 1408in° | 14.08 in’ 100%
in’
45°P-SCAN | 6016 | 2902in 48% 1408in° | 7.55in 54 %
in’
60° P-SCAN | 60.16 | 29.02in 48% 1408 w° | 7.55in° 54 %
in
N6 (B, C) Nozzles, RHR/LPCI Inlet
TOTAL TOTAL % of TOTAL AREA OF % OF INNER
SCAN CODE CODE AREA | CODE AREA AREA OF INNER 14T 147
TYPE INNER 14T EXAMINED EXAMINED
0° 6016 | 29.02in 48% 1408in° | 7.55in° 54 %
in’
45°T-SCAN | 60.16 | 46.92in 78% 1408in° | 1408 10" 100%
mﬂ
60° T.-SCAN | 6016 | 50.33 m’T 8% 1 1208 | 108 1 100%
in? I
45°P.SCAN | 6016 | 29.02 in’ 48% 1408in° | 755in° 54 %
s 1P
in
=3 v
60° P-SCAN | 60.16 | 29.02 in’ 48% 1408in~ | 7.55in° 54 %
: .2
mn
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GRAND GULF NUCLEAR STATION
UNIT 1

RELIEF REQUEST 100014, REVISION i

INSERVICE INSPECTION
OF REACTOR PRESSURE VESSEL NOZZLE TO SHELL WELDS

N7 Nozzle, RCIC Ton Head Sp_ra inlet
TOTAL TAL % of TOTAL AREA OF % OF INNER 3
SCAN CODE CODE AREA § CODE AREA AREA OF INNER 14T 141 AREA OF WELD /HAZ
TYPE ) INNER 14T EXAMINED EXAMINED /
0° 20.80 10.46 i5 50% 471 in’ 263 in° 56 % 596 3.91 in
¢ 2
in
-+ _r‘-——-—ur - -
45° T-SCAN 20.20 16.34 in 79% 471 " 471 in* 100% 5.96 in 574 in
in
60° T-SCAN | 20.80 17.46 in 84 % 471w’ 471 0" 100% 5.96 in 574 in
i3
in
45°P-SCAN | 20.80 10,46 in" 50% 471’ 263 in° 56 % 5.96 in 3191 in
in
60° P-SCAN 20.;10 10.46 in 50% 471 in’ 263 in° 56 % 5.96 in 3.91 in
in

96%

66 %

N8 Nozzle, Top Head Spare

TOTAL TOTAL Y of TOTAL AREA OF % OF INNER
SCAN CODE CODE AREA | CODE AREA AREA OF INNER 14T 147
TYPE INNER 14T EXAMINED EXAMINED
0° 2080 | 10.46 in 50% 471 in° 263 in° 56 %
in’
45° T-SCAN| 2080 | 1634in 79% 471 in’ 47 in° 100%
i112 f
60° T-SCAN 20.:30 17.46 in* 84% 471 | 47 in’ 100%
in
45° P-SCAN | 2080 | 1046im | 50% | 471im | 263 | 5%
in’
60° P-SCAN 20.20 10,46 in° 50% 471 in* 263 in’ 56 %
m
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GRAND GULF NUCLEAR STATION
UNIT 1

OF REACTOR PRESSURE VESSEL NOZZLE TO SHELL WELDS

RELIEF REQUEST 1-00014, REVISION 1

INSEKVICE INSPECTION

N9 (A & B) Nozzles, Jet Pump Instrumentation Outlet
TOTAL TOTAL u:mﬂ. AREA OF % OF INNER
SCAN CODE CODE AREA | CODE AREA AREA OF INNER 1/47T 147
TYPE INNER 14T EXAMINED EXAMINED
0° 7829 | 37.59in 48% 1837in° | 9.76 in* §3%
L8
i
45° T-SCAN | 7829 | 62.00 in° 79% i837in° | 1837in° 100%
2 2 :
m :
60° T-SCAN | 7829 | 66.22in 85% 1837in° | 1837 in° 100%
in°
45°P-SCAN | 7829 | 37.59in 48% 1837in° | 9.76 in’ 53%
in’
60° P-SCAN | 7829 | 37.59i 48% 1837w | 976 in° 539
in*
N10 Nozzle, Control Rod Drive (Capped)
TOTAL TOTAL S of AL AREA OF % OF INNER
SCAN CODE CODE AREA CODE AREA AREA OF INNER 147 147
TYPE INNER 14T EXAMINED EXAMINED
0° 63.14 | 30.09in 48% 1408in° | 753 in° 5§3%,
J in?
45°T-SCAN | 63.14 | 4900in° | 78% T 14.08in° | 1408in° | 100%
in®
60°T-SCAN | 63.14 | 5292in’ 84 % 1408in° | 14.08 in* 100%
.2
mn
45°P-SCAN | 63.14 | 30.09in* 48 % 1408in° | 753in’ 5§3%
< 2
mn - ol | ‘ .
60° P-SCAN | 63.14 | 30.09in 48 % 1408in° | 7.53in° 53%
.0
m
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GRAND GULF NUCLEAR STATION
UNIT 1

RELIEF REQUEST 1-00014, REVISION 1

INSERVICE INSPECTION
OF REACTOR PRESSURE VESSEL NOZZLE TO SHELL WELDS

N16 Nozzle, Vibration Instrumentation (Flanged)

) Al TOTAL L AREA OF % OF I.WET' AREA
SCAN CODE CODEAREA § CODE AREA AREA OF INNER 1/4 T 147 AREA OF WELD HAZ WELDMHAZ
TYPE " INNER 14T EXAMINED EXAMINED /
0° 8446 | 4125in 49% | 1952in" | 1169in° 60 % 16.17 in 1058in* § 65%
e § | ]
in s
45° T-SCAN u.:a 61.83 in 7% || 1952m° | 195210’ 100% 16.171i0° | 16.01 99%
in i i
60° T-SCAN | 8446 | 67.83in 80% 1952in" | 19.52 in’ 100% 16.17in" | 1601in° | 99%
in’ ) b 4 !
| 45° P-SCAN 8446 | 4125in 9% | 1952w [ 1ievim’ | 60% | 1617in° | 10584 | 65%
in e
60°P-SCAN | 8446 | 41.25in 49% | 1952in° | 11.69mn° 60 % 16.17in° | 10.58 65%
in®
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GRAND GULF NUCLEAR STATION
UNIT 1

RELIEF REQUEST 1-00014, REVISION |

INSERVICE INSPECTION
F REACTOR PRESSURE VESSEL NOZZLE TQ § WELD

-

thy.tay * noIzie well thicknes
t, = shell (or heed) thickness
r; = noxzie inside corner radius

Exam. vol,
A-B-C-D-E-F-C-H

EXAMINATION REGION [Nows (1)) EXAMINATION VOLUME [Note (2)]
Shell (or haed) adjoiming region CO-EF
ARChment weid region 8-CFG
NoIzie oylinoe region AB-Gw
Nogzle inesde cormer regron M-N-O-P

FIGURE 1
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GRAND GULF NUCLEAR STATION
UNIT |

RELIEF REQUEST 1-00014, REVISION 1|

INSERVICE INSPECTION
OF REACTOR PRESSURE VESSEL NOZZLE TO SHELL WELDS

Typical Manual Examination Scan Plots
Manual Scan Coverage, 0° Straight Beam
Manual Scan Coverage, 45° Angle Beam (P-Scan)
Manual Scan Coverage, 60° Angle Beam (P-Scan)

Exam Volume

Examined Manually

Vessel Wall

Inner 25%

12T 12T

Weld
Centerline

FIGURE 2



GRAND GULF NUCLEAR STATION INSERVICE INSPECTION REQUIREMENTS
INSERVICE INSPECTION SECTION 4
+ TEN YEAR PROGRAM RELIEF REQUESTS

PAGE 20 OF 25

GRAND GULF NUCLEAR STATION
UNIT |

RELIEF REQUEST 1-00014, REVISION 1

INSERVICE INSPECTION
OF REACTOR PRESSURE VESSEL NOZZLE TO SHELL WELDS

Typical Manual Examination Scan Plots
Manual Scan Coverage, 45° Angle Beam (T-Scan)

Exam Volume

Examined Manually

Vessel Wall

Inner 25%

12T 12T

Weld
Centerline

FIGURE 3
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GRAND GULF NUCLEAR STATION
UNIT 1

RELIEF REQUEST 1-00014, REVISION 1

INSERVICE INSPECTION
OF REACTOR PRESSURE VESSEL NOZZLE TO SHELL WELDS

Typical Manual Examination Scan Plots
Manual Scan Coverage, 60° Angle Beam (T-Scan)

Exam Volume

Examined Manually

Vessel Wall

Inner 25%

12T 12T

Weld
Centerline

FIGURE 4
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GRAND GULF NUCLEAR STATION
UNIT 1

RELIEF REQUEST [-00014, REVISION |

INSERVICE INSPECTION
OF REACTOR PRESSURE VESSEL NOZZLE TO SHELL WELDS

Typical Automated Examination Scan Plots
Automated Scan Coverage, 0° Straight Beam

Exam Volume

Examined Automated

Near Fieid

Vessel Wall

Inner 25%

12T 12T

Weld
Centerline

FIGURE 5
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GRAND GULF NUCLEAR STATION
UNIT 1

RELIEF REQUEST 1-00014, REVISION 1

INSERVICE INSPECTION
OF REACTOR PRESSURE VESSEL NOZZLE TO SHELL WELDS

Typical Automated Examination Scan Plots
Automated Scan Coverage, 45° Angle Beam (P-Scan)
Automated Scan Coverage, 60° Angle Beam (P-Scax)

Exam Volume

Examined Automated

Near Field

l

T Vessel Wall

| 71

Irner 25%

12T 12T

Weld
Centerline  EIGURE 6
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GRAND GULF NUCLEAR STATION
UNIT 1

RELIEF REQUEST 1-00014, REVISION |

INSERVICE INSPECTION
OF REACTOR PRESSURE VESSEL NOZZLE TO fHEI  WEL.'§

Typical Automated Examination Scan Plots
Automated Scan Coverage, 45° Angle Beam (T-Scan)

Exam Volume

Examined Automated

Near Field

45
Inner 25%

12T 12T

Weld
Centerline

FIGURE 7
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GRAND GULF NUCLEAR STATION
UNIT 1

RELIEF REQUEST 100014, REVISION 1

INSERVICE INSPECTION
OF REACTOR PRESSURE VESSEL NOZZLE TO SHELL WELDS

Typical Autom~ted Examination Scan Plots
Autemated Scan Coverage, 60° Angle Beam (T-Scan)

Exam Volume

Examined Automated

Vessel Wall

Inner 25%

12T

Weld
Centerline

FIGURE 8




