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August 27, 1979

File: 3-0-3~a-3

Mr. J. P. O'Reilly
Director

U.S. Nuclear Regulatory Commission
Office of Inspection and Enforcement

Suite 3100

101 Marietta Street

Atlanta, Ga 30303

Subject: Crystal River Unit 3
Docket No.
Operating License No. DPR-72
I.E. Bulletin 79-17

Dear Mr. O'Reilly:

Enclosed is our response to Item ! of I.E. Bulletin 79-17.

Please contact this office if you require any additional discussion

concerning our response.

Very truly yours,

FLORIDA POWER CORPORATJON

W 0. Shaus

W. P. Stewart

Manager, Nuclear Operations

WPSemhD77

cc: Director

Division of Operating Reactors
Office of Inspection and Enforcement
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555
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General Office 3201 Thity-fourth Street South o P O Box 14042 St Petersburg Fionda 33733 ¢ 813—866-5151



1E BULLETIN 79-17 RESPUNSE

For All Pressurized Water Reactor Facilities with an Operating Licensc:

1. Conduct a review of safety related stalnless steel piplng sy@®ems
within 20 days which contain stagnant oxygenated borated watgr. These
systems typlically include ECCS, decay/residual heat removal, spent
fuel pool cooling, containment spray and borated witer storage tank
(BWST-RWST ) piping.

RESPONSE :

Stagnant systems are those which do not normally function during
routine plant operation.

At Florida Power's Crystal River Unit 3, the systems (or portions of
systems) which contain stagnant oxygenated borated water arv the
following:
(1) Makeup and Purification (High Pressure Injection) MU
(2) Decay Heat (Low Pressure Injection) DH
(3) Spent Fuel SF
(4) Building Spray BS
Flow diagrams of each system are attached:
MU: FD-302-661
DH: FD-302-641

SF: FD-302-621
BS: FL-302-711
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1(a) Provide the extent and dates of the hydrotests, visual and volumetric
examinations performed per U CFR 50.55a(g) (Re: Ik Circular 76-06
encloscd) of identified systems. Include a description of the
non-destruct lve examination procedures, procedure qualificat lons aad
acceptance criteria, the sampling plan, vesults of thwe examigat fons
and any related corrective actions taken.

RESPONSL :

Florida Power performed examinations per IE Circular 76-06 as outlined
in our 28 February 1977 letter, attached.

During January 1977, FPC discovered two through-wall cracks in the
Bullding Spray system, B" TP 304 Stainless Steel, Schedule 40U pipe.
See LER 77-1 and 77-6. Cracked sections were removed and replaced
with TP 304 S5, same size.

Volumetric examinations per IE Circular 706-06 were pertormed in 275 of
the Building Spray welds and 11X of the Decay Heat welds.

NDL procedures used were Babcock and Wilcox Procedures 1S1-101
(Revision 11) art+ ISI-102 (Revision 7), attached. No procedure
qualifications are available since Florida is not a code state, but
the procedures are certified by B&W's Level 111 examiner as meeting or
exceeding requirements of Section XI (1971 edition through Winter 1972
addenda). Random sclection of welds was made per MIL-STD-105D
Sampling Procedures and Tables for Inspection by Attributes.

Results of the examinations, as summarized in the FPC 28 February 197/
letter: no findings indicative of chloride stress corrosion cracking.

Corrective action taken by FPC:

(a) Monthly hydrostatic test of Building Spray, Makeup and Decay MNeat
systems (by SP-340, ECCS Pump Operability).

(b) Monthly draining of Building Spray system, prior to and after
monthly operability tests.

(¢) Volumetric examination of area of Bullding Spray cracks {n
addition to Section XI requirements during 23 April 1979
refueling outage. Indications were acceptable.

(d) Volumetric examination of area of Building Spray cracks during
next refueling outage.

FPC letter of 5 April 1979, attached, modifies the carlier

28 February 1977 letter to eliminate tests of Building Spray and Decay
Heat welds other than scheduled ISl examinations.

Sy f‘q
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' ' 28 Yebruary 1977

Tommiorzs
197103 3-0-3-a-1

O o ofleAL

Mr. Normar C. Moscley, Divector Crystal River Unit 3
Of fice of Iaspectivn &7 tnforcement Docket Bo. SC-202
. §. Ruclear Nogulalod Cernmission License #I00-72
0 leachtres St., .., Suite 3 Ref: LER's 77-1 anéd 77=C
230 h St , Suite 818

Atlaata, Gecrpie 30303

Dear Mr. Moselej:

The purpose of this letter is to sumrarire the results of our stucdy precipil
tated by finding tvo (2) thro).gh wall erack: in eight-incl, Type 303, stain-
less steel, Schaldule 40 pipe in the Puilding Spray System as reported in

Licensee Event RopOTLS 77=1 and 77-G.

Upon discovery of ihe through wall cracks, the sections including the welds
werc removed fcr replaccement and motzllurgical examingtion O determ™ ¢
of failure. & rips segrent was sent to a metallurgical laboratory
nation. The report received concluded the failure vas d to chlori
corrosion. The peint of entyy of the chlorides cannot be satisfaczoril
accounted for but may have been LSV-26 which was disassendled during the ¢
program. The report suggests’ chloride contamination by storage and ercctica
of the Building Spray System in the marine eavironment of the CGul:r Coast.

We do not concur with this speculation.

uve

" 0.0

Figure 1 (encloced) shows the area of concern. Stagnation of water is likely
to have occurred bctween closed BSV-4 outside the Reactor Building and th:
upward bend in the pipe inside the building. High chloride content isolated

to this area is strongly sugpested by the configuration and the fact that both
failures occurred nearly simultaneously, in similar weld heat affected zones

in Schedule 40 pipe. Both failures occurred in areas of welds which had under-
goue at least four (4) weld repairs which amplifics the problem or sensitiza~-
tion in the hecat affected zone of thin wall stainless pipe and induces high
stress, both conditieas being necessary for chloride stress corrosion. Ve

suspect .that chloride entry occurred during the Building Spray Pumrp Runout

Test pregram viacn BCV-26 was disasscmbled to provide a temporary flow path.

A similar piping configuration exists on the "B" Building Spray Train, but
Ultrassric Exarination, 'which effectively identified the cracks in the "A"
Train, demonstrated the integrity of similar zoues in "B". We believe, there-
forye, ihat these Two (2) failures really constitute one event and that it is
an isolated insiance.

v i
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Vnly otriz evz=innriens wevre performed in weld zones in ore where stapnant
"Yiguid wer pretable as suppecied in 1E Circular 76-06. L.oof@y-scven (27%)
peresat of tiie totasl welds in the Building Spray System and eleven (11%)
peveent ¢f the tolal welds in the Decoy leat System wete exawined with no
fi1.0:020 sncacotive of chloride strecs cerrozion eracring.
Uron receipt cof 1IE Circular No. 76-06, it did not pertain to our facility as
vs Lad not received our Operating Licermse. However, due to the crackiong ve
linve expeoricnced, ve are making preoparations to m2ct the "Actiens to be tahen
by Licenzec" licted cu pages 2 and 3 of IE Circular 76-00. Thesc are as fol

lows: -

~ i 1. Floricda Pcver Covporation will hydrostatically test, code class 2 an
systers, in accordance with the AS!E Ceode Section AI, 1974 through
i 1975 Adcenda, with exceptisas roted in the waiver for vhich we are
. ing. Specifically, it is our interpretaticn of Section XI, Subsectien
. IVC=-5000 thes Florida Pover is meeting hydrostatic test parameter monthly
in operability verificaticn of both the Bullding Spray System and the De-
cay ileaz System. The procedure for operability chech r any systeu lel:
’.\ during this test. However, beth failures in the Bui Spray System have
occurred in areas of the line downstream of the shu valve for pressur.
tests. These arcas shall be drained monthly prics nd after systen
operability checks to prevent accunulation of non~i{ g water.
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2. As previously stated, Florida Fewer has already co~pleted volumetric cx-
aminaticns on randomly selected welds in twenty-seven (27%) percent of the
Building Spray System and eleven (11X%) percent of the Decay Heat Syster on
3-inch and larger thin walled stainless steel pipe with no adverse finds.
In the future, we shall volumetrically examine five (5%) percent of the
total welds in the Buijiding Spray and Decay Hezt Svetens at each refucling
outage, in addition to our required commitment in Section X1, 1974 through

Summer 1975 Addenda of the ASME Codes.

3. During the course of the hydrostatic or volumatric examinations, should
any adverse findings occur, your office will be notified within twenty-

. four (24) hours. P
. ' Very truly yours,
) : FLORIDA POWER CORPORATION
’ W. P. Stewart
0 . Director, Poyer Production
; DWP/feh

Enclosure | e
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et s INSCRVICE IMSPECTION PROCEDURE
SUBJECT yLPRASONIC EXAMINATION OF SIMILAR MCTAL ]
* - WELD SCANS AND ATTACILCKT WCLDS IS1-101, REV,1: |

ﬁ ~ 7 1. 8COrL: This procedure shall goverr the manval ultrasonic
examination of similar weld seams and attachmgnt welds for |

‘ "~ . . .nservice inspection in accordance with ASME iler and
* Pressure Vessel Code, Sections III and ¥I. Cfcle, longi
- tudinal and attachment weld seams in piping and vessel w
up to 15 inches thick are covered by this procedure. The
timing of the examination shall be in accordance with Se
XI reguircments. :

1ds

0 »

(¢4]

v

'
‘_ .4

0

~

0O

-

2. EQUIPMENT: Ultrasonic examination equipment shall consist of
an electronic apparatus capable of precducing, receiviig
and displaying high frequecncy electrical pulses at the
required frequencies and energy levels.

CATION: The operator performing the examinz<ics
ualificd to Level II in accerdance with BaW

: ' struction Company Quality Control Administrativ
. 9A-1692. The assistant shall be gualified to at 1
in accordance with BfW Construction Company Quali

-
-

3. OPERATOR QUALZ
shall be g

I
a
o
e

Administrative Procedure OA-1069. PUOR
" .

-~ 4. SURPACE PRTPARATION: The examination surface .sha
dirt, loosc scale, machining or grinding partic
spaticr, or other loose foreign matter. The suré
finish shall be sufficicntly smeoth to maintain acc.:
bond and minimize surface noise. A mill finish mav b
adequate for testing. tWhenever necessary, surface condi
ioning shall be accomplished by available mechaniezl pre
such as machining, grinding, sand blasting, or belt sund

r

S$8=.
~
-

. to provide a suitable surface finish. Surface preparati
. " - shall be performed on an area which includes the weld a
. the arca for a 27 (2 times thickness)on both sides of the
weld. The ultrasonic testing operator shall inspect the
surface for suitability for performing the examination.
Surfaces shall be prepared in accordance with ISI-S0.
5. COUPLANT: A suitable liquid, semi-liguid, or paste couplant
medium, such as water, oil, glycerin, greace or llamiklcer

. ~+~  shall be applied to the examination surface. C 95163
. .
r.\,u:vnsm oy RLVISION . - PAGE NO.
tb S CRH [ SECTIONS 8.1, 8.2.), 9.4, 12.0, _ y b
REVISION DATE 1 12.M, 9.2.2, 9.5 : . ISSUE DATL
1/30/76 ’ : i 4-16-73

- ' .

.
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INSERVICE INSPECT!ON PROCEDURE

ez oAl ULTRASONIC CYAMINATION: OF SIMILAR MCTA
WELD STAMS AND ATTACILAENT WLLDS

1s1-101, REVAL

(k, \

ARIA

gach batch of materials ‘'used on stainless stcels or nickel

based alloys snall have
total halogen and total
Thel total residual amount of halogens and sul
excced the requirements of 1SI1-60.

been tested for residual amounts of
sulfur in accordance with I51-CO.
r shall not

The couplapt batch

number shall be recorded on the report data form.

OF INTECREST:

The examination shall include the weld,

weld fusion
of the weld
in pressure
fusion line in the case of attachment or support

line and one plate thickness on both sides
beyond the fusion lire in the case of welds
boundaries and two plate thicknesses beyond the

LY A e
wC iCS.

CALIBPATION BLCCHK:

7.1

7.2

Material: The calibration bleck material shall be of an
equivalent thickness and P-lumber to the material being
examinz2d. P=Numbers 1, 3, 4, and 5 'materials as l1isted in

Table 0-11.1 of
vessel Code arc

CII:C’.&’ ing:

section IX of the ASME Boiler and Prossure
considered to be eguivalent.
om the

when an examination is to be performed £

1o

cladded side of
cladding of the

configuration:

a compougnt, the blocx shall contain
same nominal thickness and type as the ccmpse

requircments of
Figure 1.

7.3.1

7.3.2

The calibration block chall meet the minimus
the basic calibration blozk . as shown in

Flat pPlocks: For examination of circumferential or
longitudinal welds on vessels or piping with contics
curvatures equal to or greater than 20 inch diameter,

~a flat block or blocks of essentially the same

curvature as the part to be examined shall be usecd.
curved Blocks: The calibration block contact surface
shall be curved for vesscl or piping contact surface
curvatures less than 20 inch diameter. A single
curved basic calibration block may be used to cali-
brate the examination on vessel or piping contact

- .pm‘\ ““\““M‘ e, °°z~om




Y ees 323 ' BABCOCK & WILCOX
; : : BLY Construction Company

INSERVICE INSPECTION PROCEDURE

r

_[susiecT
£ ( ULTRASONIC EXAMINATION OF SIMILAR METAL
(o WELD SEAMS AND ATTACHMENT WELDS 1S1-101, REV. 11

:Eig surfaces in che range of curvature from 9/10 to

= 1-1/2 tirn2s the basic calibration blo diameter.

—— For example, the 8 inch diameter curve block may be

N - used to calibrate the examination on Vv ssel or piping ‘
m‘ contact surfaces in the range of curvature from 7.2
cH L to 12 inch diameter. The curvature range fror 0.94

inch to 20 inch diameter requires six block curva-

[~ tures as indicated in Figure 2. Curved vessel or

C::; piping blocks may contain the basic reference holcs

|~ in a picce of vessel or piping of the same nominal

QL ~thickness or pipe schedule.

7.4 Size: The length and width of the calibration block shall
3 meet at least the minimum reguirements of Figure 1. The
thickness of the block shall be as allowed in Figure 1 for
the material thickness examined. Whcre two (2) or more ccm=
) ponent thicknessecg are joined, the block shall be selected
to cover the largest thickness.
-
7.5 Hole(s): The calibration holes shall be drilled parallel
to the contact surface for £flat blocks and for longitudinal
,’i~ holes in curved blocks and tangent to the surface in curved
blocks for circumferential holes when used. The diameter of
these holes shall conform to those stated in Figure 1 for

the block thickness. The holes may be drilled to grcater
depths than the 1% inch stated in Figure 1.

8. SCARCH UNITS:

8.1 Straight Beam: Either ceramic, lithium sulfate or barium
titanate 2.25 or 5.0 MHz dual element or 2.25 MHz single
s element search units, having an effective areca of 0.049 to
1.0 sguare inch inclusive, shall be used for the straight
beam longitudinal wave weld examination. If grain structure
is such that 2.25 MHz cannot penetrate, a 1.0 MHz search
unit of the types listed above may be substituted. Other
search units may be used upon approval of the B&W Constructio:
Company Level III Examiner.

8.2 Anglec Beam: GH<ibo

| ‘ «B:2.2 o: Either ceramic, lithium sulfate or barium
. titanate 2.25 or 5.0 MHz, 45 and 60 degrec (Z 2
degrees) angle beam,single or dual element search
units shall be used as stated below. The effective
arca of the transducer shall be 0.049 to 1.0 square
inch inclusive. A wedge shall be used to give the

PAGE NO. ]
3 or 2(.I
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' ‘ B&W Construc,ion Company

INSERVICL INSPECTION PROCEDURE

| susJecT : . . M A e ]S e r————— R R
‘;\‘\ ULTRASONIC EXAMINATION OF SIMILAR METAL . . ‘>t
' WELD SEAMS AND ATTACHMENT WELDS IRI-101, .REV. i

F— - ) { - % 9‘ " 3

e
i

o desired angle in the material-to be examinéd,
If grain structure is such that 3.25 MHz' canno!
penetrate, a 1.0 My: scarch unit of the Eypes
listed above may be substituted,. Oother secarch
units may be used upor approval of the Baw Con-
Struction Company's Level III Zxaminer.

~

5:!: 8.2.1.1 Shear Wave: op materials two (2) inches
(R and over in thickness, both 45 and 60 degr
P 3 beams shall be used. On materials less t!
Q“‘ : 1 $ -] - ] ' =

) two (2) inches, only a 45 cegrce beam is
‘::: required.

ic material
where adequat Penetration and sc t
. cannot be achicved with a shear wa
an angle longitudinal wvave beam (s) s
be used,.

oo
sl

-
ve

&£

‘égi 8.2.1.2 Longitudinal Wave: On austenit

Bedsd Exit Point. A standard steel IIW block will be

b 1y
e~ B before examinations are performed each cay to veri:
Cr correcct the exit Point on the transducer shoe.
8.2.3 Beam Angle: After the exit point has been determi
& th: beam angle shall be checked with the IIW block -
confirm that the transducer mects the angle ranges
B specified in 8,2.).
f.» B.2.4 Wedge Rework: Any transducer wedge not Providing
~ T "™ the angle tolerances specified in 8.2.1 shall be
= - reworked and the Measurements specified in 8.2.2
-st i .-8nd 8,2.3 repecated until tje unit is gatisfactory,
9. CALIBRATION: When the examination is to be performea from the
‘oo . e€lad or unclad side of the Component, the calibracion
. shall be performed through either the clad or baca
{ {:=- - material in the Same manner. Calibration bloc!:s«

upon the application and/or design of the block. The
“"T intent of the calibration is to duplicate the mater-
ials that the ultrasonic beam will encounter ac near

9.1 Straight Beam:

a6

o 9.1.1 Sweep Range Calibration: The Sweep ranqge calibratien
N S e © 'may be periormed Using an IIW block to calibrate the

Swecep range or by using the Calibra-

tion block itself. The back reflecy” AOE NO. |
) ion ‘should ap,p_c_a!__or)___th_c_:mm.nn_.._h_j—'_‘__&._]__i




S b BAW COl:uuvt!iOfl Company

INSERVI™™ INSPECTION PROCEDURE ..

[susiecT . |

[' e ULTRASONIC EXMINATION OF- SI'1ILAR MCTAL—|———— R &

“r WELD SEAMS AND ATTACHMLNT WCLDS IS1-101, REV. 1) "
o . 9.1.1.1 IIW Block Methods ™ - « LT

9,.1.1.1.1
9.1.1.1.2
9.1.1.1.3
— .
§ 9.1.1.1.4
-~
=3
5
S
S
(<) 9.1.1.1.5
O

Select the range d'éire’-; on the
depth control, to imelude the
thickness being examined. "i.e.,
2, 5, 10, 50 inches or etc.

Connecting the Search Unit to the
instrument should result in an
$nitial pulsc being displayecd on
the CRT; if not, it may be found
by adjusting thec sweep delay ccon-
trol.

Place the point when the initical
pulse first breaks the time basc-
line, on the division labele2 C on
the CRT face.

Place the Search Unit on the 1 incl
1 Ve

(25nrui) thickness of the IIW blios
using sufficiont couplant To enru:
souna transmissior into the piare
Other unclad ASHE blocks oI kno
thickness may be used.

To determine vhere the firect bac
reflection should appear, f£ind the
value of each increment, engraved

on the CRT face, for the thickness
range you have selected. To cdo ¢
use the following formula:

I = R/100 for screens divided int
: 100 incrementc

I = R/50 for screens divided int
' 50 increments

Where I = the value of each increone

Where R = the range you have sclec

- - 95eeY
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| O RN 4 BABCOLH & nikCOA
B&W Construction Compeny

_ INSERVICE INSPECTION PROCEDURE | .
/ Lol ULTRASONIC EXAMINATION OF SIMILAR MCETAL
(’\\ WELD SCAMS AND ATTACHMENT WELDS IS1-101, REV. 1l

9. 1. 1. 1.6 For example: To inspect a piece 8
' ' inches thick, select¥Ya screen range
' that will include thp thickness, 10
inch range, and divide the screen
into 100 increments:

: I =10 = 0,.1" the value of each increment

-100

When placing the Search Unit
1 inch (25mm) thickness of ¢
block, the first back reflect
should breakx the baseline at
(10 increments) and 2 inches o
increments) erc., thru 10 inches

%
%% (100 increments). This is acccnh-
$

r"

\\\ : plished using the material c:
bration and sweep delay conix
alternacely. Next olace th?

<§?. ' Unit on the & inch piece you
% examining. The first back :

o

shnould appear at 8 inche
increments) on the CRT £

9.1.1.2 galibraticn Block Method:

9.1.1.2.1 Position the search unit for thc
maximum first indication from <u
3/4 T side drilled hole. Adjus<
the left edge of this indicaticon
line 2 on the screen with the deleav
-— control.

o ' 9.1.1.2.2 Position the search unit for the
maximum indication from the 3/4 T ho
Adjust the left cdge of this indi-
‘cation to line 6 on the screen with
the range control. 1

9.1.1.2.3 Repcal delay and range control
adjustments until the 1/4 T and
3/4 T 291e reflections start at
swee ine .
P wes 2 and 6 352168

9.1.1.2.4 All mcasurcments f depth should
‘b be made where the signal first
,” breaks the baseline on the CRT Scrc

. _ A PAGE NO. i
2 . . J . 6 OF?Oj
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' ~ B&W Construction Compeny
INSERVICE INSPECTION PROCEDURE

PLY

>

k SUDJECT .
'\ ULTRASONIC EXAMINATION OF SIMILAR METAL )
WELD SEAMS AND ATTACHMENT WELDS ISI-101, REV.1]
9.1;2 Distance-Amplitude Correction: g

9.1.2.1 Position for maximum response from the hole
which gives the highest amplitude. Adjust
the sensitivity control to provide and 80%
of full screen indication from the hele.
Mark the peak of the indication on the
screen with a grease pencil or other suit-
able marker. - - .

9.1.2.2 Position the search unit for maximum respons
from another hole (if available) indication.
Mark the peak of the indication on the screec:

\t
\a
(:éi 9.1.2.3 Prosition the search unit for maximum ampli-
tude from the third and other (if available)
l:t: hole indications and mark the peaks on the
L~ screen.
‘:L_ 9.1.2.4 Connect the screen marks and extend through
the thickness to provide the dictance

amplitude curve for the side drilled holes
If only one (1) hole is available, this is
the primary reference level for the thick-

o ness range,

v - - — —

9.2 Angle Beam: LT ! .

-

9.2.1 Sweep Range Calibration: The Sweep range calibra+i
may be performed using an IIW block to calibrate th
Sweep range or by using the calibraticn block itsel
| The sweep range should be set to cover the range of
| o thickness to be examined for a maximum of 80 percent
of the full screen Sweep. -The use of half, full or
multiples of full nr .. vill determine the desired

-
~
o
~—
&
-

thickness to be ¢ = .d. For examinations from a
convex surface - . the curvature perpendicular to
the vessel or . .. ~.8, the examination distance must

be calculated _- curvcd calibration blocks are not usc.
. The following formula shey'd be used to calibrate the
. hecessary sweep range:

. . SR = (R-T) sin (8 -.sin > (RRsinTe)) cot 6

(k‘ TR : . . . - 3HLin9
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INSERYICE IMSPECTION PROCLUURE

"wo"‘” ‘UL “ SONIC EXAMINATION OF SIMILAR METAL ' _ , ] .
WELCS SEAMS AND ATTACHMENT WELDS ~  — [ ISI=101, RIV. 3l

»

|

q(j‘ T T

e
> -y -~

.
s
ke
<

SR = Sweep Range (Inches) ..

R = Radius of Curvature for

s ; —
e o )

o e e «IUe b

- ¥ .

‘e ;

‘Dutside SurféEeAjInnhesV

-

@ = Refracted Beam Angle from Normal to gu-face 7

T = Wall Thickness (Inches) L o

-

Several sweep ranges have been calculated for various
component radii and thicknesses in Figure 3. Note,
som. beam angles can not cover the full depth at smaller

radii.

8.2.1.1 1IIW Block Method:

9.2.1.

9.2.1.

9.2.1.

- ————— - ———— "

©9.2.1.

-

1.1

1.2

1.3

1.4
- (25mm) thickness, just below the 2

Select the range desired, on the
depth control, to include the
thickness being examined. 1. e.
2, 5, 10, 50. inches and etc., anc
the wave node.

Connecting the angle beam search
unit to the UT instrument shculd
result in an initial pulse baing
displayed on the CRT, if not it
may be found by adjusting the
swecp delay control.

Place the point where the front
face reflection first breaks

the time baseline on the division
labeled. 0 v the CRT face.

Place the scar¢h ﬁnit on.the 1 inch

inch diameter hole, perpendiculear

“--¢o the 4 inch side of the 1IW block.

Using enough couplant to ensure good

sound coupling, slowly move the

search unit away from the edge until

- a back reflection shows on the CRaT.

Maximize the signal by oscillating
the transducer and moving it slight’
back and forth. '

52170

PAGE HO.
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"% INSERVICE INSFcCTION PROCEDURE

SUBJECT

ULTRASONIC CXAMINATION OF SIMILAR METAL . ]

WELD SEAMS AND ATTACIMENT WELDS ---

—ISI“IOI ' BL:V . ll-

o

T

”~a o

9.2.2;1.5

. - o ?
» -
- st joe = Po@

To determine where the: flrst back
reflection should appﬁar, find the

Y

“ value of eich.incr ent,* engruv-..

9.2.1.1.6

on the CRT face, .fd® the thickness
range you have selgttéd. To do
this, use the followxng forrula

I = R/100 Zor screens divided int
100 increments _

I = R/50 for screens divided int
S0 increments

n

where I the value of each increrw

vhere R = the range you have selec

For example: To examine a plate 3
inches thick, select a screen rang
that will include that thickness;

5 lnC}A rangc.

The screen is divided into 100
increments.

I=5=0.,05" = the value oI
00 each increment.
Then, using sufficient couplant,

place the search unit on the 1
inch (25mm) thick side of the IIW
block, perpendicular to the corner
as stated in 92.2.1.1.4. Alternacte
using the material calibration anc
sweep delay controls bring the piv
to correspond with 1 inch in decpth
on the CRT (20 increments). Since
no multiple back eclioes will be

‘displayed “ove the search unit

avay from the corner until another
pip occurs which represents the to
corner of the IIW block, (2 inches
After maximizing the signal, alter
natcly adjust the material calibra
tion and sweep delay controls to
bring the signal to correspond wit

~ 2 inches in depth on the CRT.

PAGE NO.
S <1 : . oF 20
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ULTRASONIC EXAMINATION OF SiMILAR METAL PR

IS1-101,- REV. 1, °.
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.

WELD SEAMS AND ATTACIMENT WELDS

-
. v .

ron

(40 increments). Alternating bJ-
tween this full nodg and*the pre-,
vious 1/2 node posi@on, bring the
signals to their co rdspcnding '
positions on the screen using the
material calibration and sweep de-—
lay controls. Once this is accon-
plished move the search unit still
farther to another half or full
node position and make fine adjust-
ments using this (N) node position
and the first half node position.

Check the result on the curved IIV
block end; the first signal should
occur at 2.8 inches for a 45 degre
angle becam and at 2.0 inches for a
60 dcgree angle beam whe pl ]
the crystal index mark ove
inch (100mm) position. 1
ments of depth should be m

12}

o

S - .

on the CRT screen.

9.2.1.2 Calibraticn Block Method:

$.2.1.2.1

-9.2.1.2.2

9.2.1.2.3

Position the search unit for thc

maximum first indication from the
1/4 T side drilled hole. Adjucst

the left edge of this indication

to line 2 on the screen with the

delay control.

Position the scarch unit for the
maximum indication from the 3/4 7
hole. Adjust the left edge of thi:
indication to linc 6 on the screcn
with the range control.

Repeat delay and range contrnl
adjustments until the 1/4 T and
3/4 T hole reflections start at
sweep lines 2 and 6. —

(‘,-"- -‘ i |
ol N. s & 2

- o - - — v B o~

PAGE NO.
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(A J

e
. ey, ">
.o

9.2.1.2.4

. ‘» ¢ e
Position the searcu.bnit for.
maximum response frfm u ‘co nexr of -
the block on the.opposit~ suriace.
The indication will ap~ -r near
sweep line 8, Two div.sons on
the sweep equals 1/4T.

9.2.2 Distance-Amplitude Correction:

9.2.2.1

N
N

»

S

Calibration From the Clad Side:

9.2.2.1.1

9.2.2.1.2

9.2.2.1.3

9.2.2.1.4

9.2.2.1.5 .

'ing holes and mark the peaks orn

Position the search unit for
maximum response from the hole
which gives the highest amplitude.

Adjust the sensitivity control to
provide an 80% of full screen
indication from the hole. Mark
the peak of the indication on

the screcen.

Position the search unit for thre
maximum amplitude from any rer

= 1N~
e
-

the screcn.

Position the search unit for the
maximum amplitude of additional
nodal indications from the hole(s)
such that the DAC Curve can be
defined beyond the full range to
be examined. Mark the indication
peaks on the screcn.

Connect the screen marks to
provide the distance amplitude
curve. If only one (1) hole is
available, this amplitude is the
primary reference level for the
thickness range. '

Calibration from the Unclad Side of Full Clad

Block:
9.2.2.2.1

Car "*> -
322103

_From the clad side of the block,

determine the dB change in ampli-

PAGE NO.
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INSERY..E INSPECTION PROCEDURE '° % ' .o
[suesecT’ RN R i = SO | AT . r”'In‘
- l ULTRASONIC EXAMINATION OF SIMILAK METAL s ) MO -
' WELD SEAMS AND ATTACIHMENT WELDS ISI-=10),REV.~Yi"* -
Wreeny . - . = E 2 i» " “’ ‘.“ . I
E : . tude between the 3‘1.;1“,,pd 5/4T
; positions (Step A)' = e "

9.2.2.2.2 From the unclad side;-perform'
calibrations as noted in 9.2.2.1.1
thru 9.2.2.1.4.

9.2.2.2.3 To determine the amplitude for the
BT e § gl 5/4 T hole, position the transducc:
’ for maximum amplitude from the 3/4
T hole. Decrease the signal ampli-

\\V tude by the number of dB deternince
\ in Step A. Mark the height of this
signal amplitude at sweep line 10

2

%\%\ ‘ (5/4T). (Performed only if 9.2.

is possible.)

. ‘Qk’ 9.2.2.2.4 Connect the screen marks to p
%% the distance - amplitude curv
’ <§L This will permit evaluation o
dications down to the clad su

--\. (near sweep line 8).

$:.8:.2.3 Calibration from Unclad or Half Clad Bl:z
Perform calibratcions as notcd in 9.2.2.1..1
thru 9.2.2‘1.5.

9.3 Change in Equipment: Any change in search units, shoes,
couplants, cables, ultrasonic instruments, or any other
parts of the examination system shall be cause for recali-

. bration,

9.4 Calibration Confirmation: Sweep - range and DAC shall be
. . verified: .

A. At the beginning of each day of examination.
B. At least every four hours of examination.

’ . C. With every change of examination personnel.
D. At the finish of cxaminations for each thickness
range. .
E. If the operator suspects any malfunction of the
’ UT.system. . ;
F. 1In the cvent of any power loss. -
‘ - | 952174
\\' v - ' N P B

, . PAGE NO.
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/- SUBJECT r ULTRASONIC EXAMINATLION OF SIMILAF METAL :
\ TS WZLD
‘ yWELD SEAMS AND ATTACIMENT WZLDS 1S1-101, REV.11
The original and final calibration must be performed on the
.

basic calibration block. Intermediate calibration checks
. may be performed on a calibration block sim@ator. If a
_ calibration block simulator is used, it sha be able to
:.~‘ produce known amplitude and swecp_readings. The simulator
'gt: produced amplitude and sweep readings sha}l be recorded on
:::: the calibration sheet at initial calibration and each cali-
- bration check. If multiple DAC curves are used for differer
types of examinations, the calibration block simulator shall

. ~
.' § be used for each type.
S
)
e

9.5 Calibration Chances: If any point on the distance amplitud
corrcction (DaC) curve has changed by more than 20% (2é8) ¢
its emplitude, all data sheets since the previously success:

ful calibration check shall be marked void. A new calibrat
shall be made and recorded and the voided examination areas
shall be reexamined.

10. SCANNING REQUIRIIENTS:

. . 10.1 Movement Rate: The rate of search unit movement shall not exc<
) 6 in./scc. unless calibration is verified at scanning speed.

10.2 Search Unit Coverage: Each pass of the search unit chall ove.
a minimum of 10% of the transducer piczoelectric element dimc.
perpendicular to the direction of scan.

10.3 Application: The welds and heat-affected zones shall be examn
from both sides of the weld by a straight beam and two angle
beams where practical and where reguired. The beams shall pea

_ through all of the weld material on each of the scans where
> practicable. The becams neced not pass through all of the adja
base material. Direct the angle beams normal to the weld f{ro
both sides of the weld and parallel to the weld in both dircc
The volume of base material " through which the beam
travel in angle beam examination shall be examined with a str
beam search unit in accordance with ISI-102.

10.4. Scanning Sensitivity: Scanning may be performed at a gain s¢
! 2 times the reference level (6dB increase in amplitude) using
100%, 50% and 20% DAC curves drawn on the screen. The record

L of indications shall be carried out with the gain control at
' reference level. 9534 75

.‘ . ¢ LSS
</ I - PAGE NO.

o ‘ 13 OF 20




P63 320324

BABLUCK & WILCOX
. B* W Construction Compony

INSERVICE INSPECTION PROCEDURE
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-
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ULTRASONIC EXAMINATION OF SIMILAR METAL
ISI—lO

kil

10.5

10.6

As_an alternate method, scanning’ may be performed afterincrea
the gain 14dB above the reference level. Thisf§increases signa
amplitude by a factor of five, making the primgry iveferepce cu
a 20% DAC curve. The recording of the peak inflicaticns, using
this method, requires that the signal amplitude be adjusted to
the 100% DAC curve using the dB control. True signal amplitud:
shall be obtained from the following chart using the observed «

in the dB control.

TLOAC de

——

¢C | RDAC

100
s0
80
70
6
6
50
45
40
Jo
n
it
25
2
0
s
1s
14.
13-
i
12

100
12
125
141
159
17
200
224
*251
2
Jie
3ss
L00
€«
$01
$62
61

-+ )
t2
rJ
+ 4
+5
+ 6y
+ 7

-2
-3
-4
-3
-0
b
5

D
3

9
*10
1l
rlz
3
tia
15
tlé
n?

=10
-1
12
13
-le
45
=16 -
-17 208

3 s » s @ B e s b 18 l!!

e > = g, - L1 i |
e 30 1000 ‘

: ‘<§§$. ”.,.
&

e
rzo

1

- - -

For recording 20% to 20 lengths the dD con“rol Ulll be sct
higher gain than the reference level..For 50% to 50% lengths,

dB-control will be set 6dB righer gain than the refercnce leve
for 100% to 100% lengths, the dB control wxll be at the referc:

level. I e
Penetratxon'Vcrification: -Penetration shali be vcrified'by ob
ing a reflcction from an opposite parallel surface c¢f the
material when available in straight beam scanning.

Deviations: Where the configuration of the weld being examinc:
‘'or surrounding structures do not permit scanning as required i
Section 10, the examination deviations shall be rccorded on

the data sheets.

|
L

L e - e -

'-

» "'\ ’ l’,l
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INSERVICE INSPECTION PROCEDURE

ULTRASONIC EXAMINATION OF SIMILAR METAL
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1S1-101

;:f‘-REV.i; i

T

11..FRECORDING STANDARDS :

WELD SFAMS AND ATTACHMENT WELDS

All indications which produ

% - -
ce asresponse,

1

1.1

<N
% s

reater than 20 percent of the DAC reference leve
nvestigated to the extent that the operator can

shape, identity and location of all such reflectofs and oval
“‘them in accordance with the following:

! silall ke
etetitine the
uate

-

The sesrch unit shall be placed in a’ position which produce:
the maximum amplitude. If the maximum amplitude equals or
excceds 50 percent of the DAC reference calibration curve,
the amplitude and its position shall be recorded. The

length of .the transducer travel between 50 to 50 and 100 %o
100 percent of the DAC reference level shall be recordec.
The through thickness dimension shall be detormined by
measuring the 50 to 50 percent of DAC signal leccations
on the CRT face. These measurements for the thickness
shall be repeated at one-half (!) the transducer a=tivc
dimension or one-half (%) inch increments on either sice
of the maximum signal position, starting toward position A
or surface one, until the signal drops belcw 50 percenc DIC
11.1.1 Multiple indications, related in depth and dictence
from surfaces one cor two, which can De dampes at
the examinaticn surface, having amplitudes freno
50 to 10C% of DAC shall) be recorded in one dzta
entry as internmittent or co~*inuous. Such cata
entry shall show the amplac. *nd depth ranges,
and the distance from the appropriate surface

1 b
£L

ate "DAMPS".

11.1.2 Multiple indications as in paragraph 1l.1.1 which
=i 7’ .cannot be damped from the examination surface sha.l
. a&lso be recorded as in Faragraph 11.1.1, excect

that the.data. entry shall state "DOZS NOT !

-— -

B ALY
Eatan

-

;111.3 'For indications having péﬁk amblitudes excced
o the DAC reference calibration curve,

.
ang

the thru wall

u

siiw-o z-- dimension correspond
. -be underlined. .

e

£ -

ing_to th

e_peax amplitude shall

-

111:2. All indications detected in the arca of interest which

! produce
.calibrat

-

signal amplitudes greater than the DAC refercnce
ion curvo and that have a lincar dimension equal
or excecding that given in Table 1 shall be recorded
reported individually and an evaluation made to the

to
ané

acceptance cstandards involved in the original construction.

— ——— ———

QHL1':d
PAGE NO. ~.]
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T e i " g BABCOCK & WILCOX
- B&W Censtruction Compony

T - INSERVICE INSPECTION PROCEDURE -
- [soesect = e - - :
/ l e ULTRASONIC EXAMIMNATION OF SIMILAR METAL —;
l .£. 2 WELD SEAMS AND ATTACHMEN.Y WELDS IsI-101, REV. 11
-_T.A ; . ;'. B ‘- Eo RN i“ f,._ ':1‘ i1iT‘— -
1\ MATERIAL AT ‘
THICKNESS RANGE o LINEAR ¢
(INCHES) ~ - DIMENSION
0 thru 3/4 ~1/4 inch
- -QOver 3/4 thru 2~ 1/4 - 1/3 of thlckness
Over a~2/4 . .. - . .3/4 inch
11.2.1 An indication in a weld or weld fusion zcne shall L

—~———

— evaluated using the fabricaticn radicgraphs, wheree
EEE; . an indication in base material shall be evaluated
QS - - - to the radiographic or ultrascnic aCﬁe,ta"ce
ot EEEE standards for the base material. The separation
A <=:, i between the weld/weld fusicon zone and thz base
=
o~
[~
[~

material shall be based cn the parameters of
the f;brlcatlo“ me;“irg procedure.

11.2.2 If there ‘s any doubt‘reca*glng tke proper
interpretation of ultrascnic indic :ions in the
area of interest, such doubt may ke *efol eG by

o radiography.
@ |

11.3 The examination data shall show tbo location, size, an<
depth of indications The amplitude of di sco“t¢“¢i:y
indications shall be reccréded to the nearcs 0 percent

increment. 3 , :

> -l
S tadnea PR e a W -tie - i - ¢ e -

11.4 Any area wherc best effort ins pnct-on was perfermed due to
conflguratlcn uhall ke recoarded and reported.
- 12. PRECORD OF EXX MI“hTTON PESUL”9~ A copy of the examination cata
(Fig. 4) shall be provided toc the custcrer with the following
information:

. o e .
- . S - -

- e e - - - - - . - * st ¥ VU e s

'A.? Contract Rumber
B, -‘Examiration Personnel ---- é--r i ol -a
C. Instrument

D. Method of Test

B T - .. T -

o i 'Z..'.. E. Couplant b i v W = . R
'  al F. Calibration Shects NE -
N -G. Weld Identification and Location
“7 7 - H. Type, Size, and Frequency Search Unit

I. Ultrasonic Wave Mode
J. Calibration Blcck Number

) - K. Chart of Results - IrCL R
)] L. Procedurc , Dol
U' M. Date (s) of Examination '
PAGE NO.

N. Examination.Surface

O. lLayout of wold seams as d -
ca'Tn 181-500¢ fEf Sotiat

" ; 362.

B 16 or 20
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SUBJECT -

_ ULTRASONIC EXAMINATION OF SIMILAR META

WELD STAMS AND ATTACHMENT WELDS

IS1-101, REV. 11

/—ni"um (SEE NOTE 2)
—T

.‘ b
]

i

2

{

-

23/

-_h‘LOCAT!ON OF HOLE FROM

CONTACT SURFACE DETERIINED
FROM THE TABLE BELOW

= BASIC CALIBRATION HOLE

POOR ORIGINAL

OF DIAMETER'd"

SIDES PARALLEL
WITHIN £ 0,015 IN./FT

PO—— . o= - oo w -

el

-

NomInal Production
Materia! Thickness (1) in.

——

al

T = Thickness of basic c2libration block (see table beiov

L D = Depth of side drilicd hote (ice table below!]

d = Diamcter of side-Crilled hole (see table balow)
;4= Nominai production material thickness

Hola

Up to ) incl,
Oves 1 thry 2
Over 2 thiu 4
Uverd thru 6
Over 6 thiu 8
Over & thiv 10

Over 10

Basic Calibration
T 7 Bloeck Thickness {73, in.” —. Location
"o eort ‘WT
1'/, ot 1 ‘YT
R Jore ./0 ‘i
.. Seort _ Lr
- ... . .’o - e s ./QT
. <io-9cat YoT
. S ' & Te ‘/.r

L = Length o!f block determined by the angte of scarch unit and the vee-path uzes

Helo Minimum MNaie
Diamoter (d), in. Depth (D), i,
/s 1'/

./l “/’

. ./Il x‘/’
oy 1'5
S 1'4
*A '/
See Note | 1*'A

Note 1= For cach increase in thickness of 2 in., or 3 fraction thereof, the hole diameter shall increase '/, in.

Note 2-Vor block sizes wver 3 in. in thickness (T), the distance from the hole to the end of the block shall Le T

min, (o prevent. coincilent reflcctions fiom the hole and the corner in the /s th vee-path position. Blocks fabricated
with a )%-in. minimum dimension need not be moxdified if the corner and hole indications can be ¢ sily resolved.

Figure 1 BASIC CALIBRATION BLOCK

T

o) vy
9’)‘:1. e

PAGE NO.
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et o INSERVICE INSPECTION PROCEDURE
, \wm":a ULTRASONIC EXAMINATION OF SIMILAR METAL
(; WELD SEAMS AND ATTACIDMENT WLLDS 1S1-101, REV.1ll

. .
. e ]
.
. ’
; - / . -
-

| . 10.94 .
) ~ . 1.56 . . "LIMITS
26 4.3 T.2 12.2 20
20 1 1 1 l I BLOC!
TiiL ] | l
‘il | I
f l | ' | 1
' P 1o ¥ . |
| - 11 1 ! l
.m '5 Y 1
~ ) | | | I
g B
' & ! | | 13.3
x & I I | | I
- U '
. @~ - ! |
g |11 1] |
; - W | 2
‘@ =5 |11 | | o
- S« |
20 by | I :
b} l | |
. IRy /4
2 5 i% ,ﬂ' L‘-.——--o— —————— S ——— ——— — 40
2 l P -
I
:' e /F-—--—F-—-—-—-——--’dzlg
} ———;————-—--———-—.-———————-—".7
———————————»-——--——————.—-‘
(o] S - 10 : 15 20
. ‘VESSEL CONTACT SURFACE CURVATURE
3 DIAMETER IHCHES

’ 1. Plot curvature of basic calibration Llock on diagonal (45°) line,

2. Draw horizontal line through that point from the */,, to the 1'/, limit line,

3. The ends of tlus line read on the hotizontal scale gives the tange of vessel contact suslace curvatures vehich may be examined voith a
systiem calibrated.on this Liock,

Note: thickness cange requicements shall alxo be satisliod,

B POIR ORGHAL

g pi7urc 2 RATIO LIMITS FOR CURVED SURFACES a1 S0
x Yo, B
O | |
. :‘ ' b2 ' : PAGE NO.. sl
. | 18 or 20 |
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- - B&W Conziruction Company
'NSERVI('_FJNSPECTION PROCEDURE -

-

. |SUYECT LLTRASONIC EXAMINATION OF SLITLAR METAL- “le S f“:?.
N\ WELD SEAMS AND ATTACHMENT WELDS ISI~101L.3EV.211,1 l.
“i’ "The following data have been calculated for use in sgtting thd swe

. >

range on the ultrasonic CRT screen when using angle beam exam.nation.

. .

s i L » T
iy .. S8R = (R-T) sin (6-sin 'l(ﬁ_gé%_ﬁ)) cot 8 ‘ o

.

v

-

SR=Sweep Range (Inches)
R=Radius of Curvature for Outside Surface (Inches)
@=Refracted Beam Angle from Normal to Surface
T=Wall Thickness (Inches)

-- 177 Fuel Assembly Units Calibration Based on Do
: 1/2 Node Minimum Full &
© " COMPONENT ' RADIUS OF CURVATURE THICKNESS SWEIP RANGD SuDrl
. & e e e s (Inches) (Inches) (Inches) (Y e
450 6o 13°

___Reactor Vessel:

Closure Head 94.25 7.0 p B €.2 10
" ——- -Nozzle Belt : 96.125 12.0 13.0 12.0 20
. Core Belt 94.25 9.0 9.5 1.3 20
. "Lower Head "~ - : 92.675 5.375 5.6 6.0 10
‘team Generatcer:
Upper & Lower Heads 68.5 - - 2.0 9.8 14.8 20
£ s BAAA . . 76.6 A €.625 7.0 8.0 10
! .
! =——Pressurizer:
| eeem. .UPPCYr & Lower Heads - - -50 - —=-.--. -5 Q- §_ 3 6.4 10
1 Shell Region e " 48.5 6.5 7.1 12.0 10
i ==~ ..Heater Belt Region 55.0 13.0 16.3 *27.5 20
" Main Loop Piping:
e s Inlet Piping v emime o~ 1650 - - -.. 4.0 $.5 * 8.0 10
! Outlet Piping . . s = 19,0 - - - ... 4.0 4.8 *¥10.0 10
t = -~1Inlet Piping . . 14,0 — .. 3.0 3.6 * 7.0 5
- =....Outlet Piping™ "~ 7T T " 18.0 T 3.0 - 3.4 * 9,0 5

—--*Beam doés not reach internal surface because of curvature.

.- The last two (2) columns provide even sweep ranges for full screcen
calibration which are convenient to use.

- 2

.. Figure 3 SWEEP RANGE SETTINGS FOR VARIOUS CURVATURE
AND THICKNESS VESSELS.

9521851
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SUWJECT

‘ULTRASONIC EXAMINATION OF SIMILAR METAL
B WELD SEAMS AND ATTACIMINT WELDS

-

©SI-101, REV. 11

FUUIL e

LUMETRIC TEST DATA: CONTRACT:
STRUCTURE :
MARK : TO MARK: PROCLDURL : _.%. « ITEL KO.:
- COMPONNENT ;
> * pu w
z - - " 5 MATERIAL:
2 613 S
- T wl e H s - ¥ |THICKNESS: _
o o = . =80 Y x - & o .
Y > o *x leax| O o o w o |TEST SURFACE: %
w w < ) - z . |
A B - o = |@0of <« A B | 2 N IREIARAS:

-~ — .
|
|
|
|

NOTES: ;

[ on

INSTRUMENT : CAL-BLOCK : SKLTCH

CRYSTALS: . .

ANGLCS: . INODE :

POCR ORIGINAL
NO. POSITION: DISTANCE |

" RCF, POINT: . N S B
DRAYIRG: DATL:

..‘nn 1 or PERFOICALD BY: FIGURE NO.:

L / .

[ PAGE NO, :
Figure 4 Typical Data Shect 20 ¢ 20



/ K""‘JCCT ULTRASONIC ENAMINATION OF THE BASB
O, B AR B R0 REAYfgWELDED SEAMS 181-102, REV. 7

A ey ‘ ‘ BABCOCK & WILCOX s
! : B&W Construction Cumpaeny N

INSERVICE INSPECTION PROCECURE

54
-

. 1 ngPR: This proccdure shall govern the ultrasonic examination of
" tHe basc mctal areas bordering welded séams #nd base metal
repairs for inservice inspection as reguired by ASME Boiler
and Pressure Vessel Code, Sections III and XI. Materials

up to 15 inches thick are covered by this procedure.

2. EQUIPMENT: Ultrasonic examination eguipment shall consist cf an
electronic apparatus capable of producing, receiving and
displaying -high frequency electrical pulses at the reguired
frequencies -and energy levels.

3. opx;&gzq-g_oq_._.i_.“_c_\_'_'*_:\;:_ The operator performing the inspecti
oy M shall be qualified to Level II in accordance with B&l
struction Company Quality Control Administrative
9A-169. The assistant shall be qualificd to at 1l
in accordance with B&¥ Construction Company Qualit
Administrative Procedure 9a-169.

’

r\ﬁ- SURFACE PREDAPATICH: The examination surface sha

loose scale, machining or grinding particl
or.other.loose forecign mattcr. The surface
sufficiently smooth to maintain acoustical bo
surface noise. A mill finish may be adecguate
Whenever nccessary, surface conditioning shall be a
by ava:lable mechanical processes, such as machinin
sand blasting, or belt sanding to provide a suitable s
finish. Surface preparation shall be performed on zn are:x
wnich includes the weld and the area for 2T (2 times thich:
plus 2 inches on both sides of the weld. The ultrasonic
testing operator shall inspect the surface for suitability fc¢
performing the examination. Surfaces shall be prepared in
accordance with ISI-50. '

D H
(=

D My~
&}
0

3 Las

"®
o gl 4 PO

b0

P .

R R

- 0O, %
O

1

‘)l

2|

MO = ey

0 n

0

!
kB2 =)

)

£ 0
YT 38
B0

+

%)

POCR URIG!NAL

Ye¢ COUPLANT: A suitable liquid, semi=liquid, or paste couplant
medium, such as water, oil, glycerin, grcase or Hamiklecer
shall be applied to the examination surface. 95018 ¢

K} o‘-‘
Each batch of materials used on stainless steels or rnickel
based alloys shall have been tested for residual amounts of

gt '
» PAGE NO.

I\ visep oy REVISION
- T SECTIONS 7.,11., 8.3, FIGURE 1, 1 OF G
i wisicn GATE §.1, 8.4, 10.3 > ISSUE DATE

1/30/76 : 11/27/72




B&W Construction Compony
INSERVICE INSPECTION PROCEDURE

r-

oy, QHMECT ULTRASONIC EXAMINATION OF THE BASE METAL T S
o S  AREAS BORDERING WELDED SEAMS AND BASE
b METAL REPAIRS I1S1-102, REV. 7
e tbtal halogen and total sulfur in accordance with ISI-60.
. . T--= - = fThe total residual amount of halogens and sulfur shall nd:

~ ‘exceed the requirements of ISI-60. the cbuplant Latch
- -number shall be recorded on the report data form.
6. AREA OF INTEREST: The examination shall include the weld fusior
1°nec and all of the area on both sides of the weld beyon
8

» the fusion line through which angle beams will pass.
*= = = includes 1.5 times the thickness for 45 degrece, and 1.
© times the thickness for 60 degree angle beams. :

Fn M B ey
T

()

7. STRAIGHT BEAM SEARCH UNITS: Either ceramic, lithium su

barium titanate 2.25 or 5.0 MHz gdual element or 2

single elemcnt search units,6 having an efiective a

. 0,049 to 1.0 square inch ln;lusive, shall be used
. straight beam longitudinal wave exaninaticn,

"grain structure is such that 2.25 MHz cannot penet

1.0 MHz search unit of the types li. “ed above may

© stituted.- Other search units may be used upocon ap
- the B&YW Constructicn Company Level III Examiner.

O o3

.
.-
-

-
N 2

IR

c*

0n ©
b |

I - g '1
DO O PpWLY
] ‘| 1)

J
f
¢
(

.
’

eon ., 8. CALIBPRATION: ' e, LUWES ot s

7

8.1  Instrument Calibration: When the examinatio o
" performed frem the clad or unclad side ¢f the componen:

— | ;

T “*“the calibration shall be performecd through either <

EEE; * -or base material in the .same manncr. The scarch unit

. C.y ‘... be ‘coupled to the examination material to produce & miIni
EEEE »-50 percent to a maximum 75 percent full scale signal rescs
~
SO
=

«...from the opposite side of a defect frec arca of the plac

. 'If cladding conditions, nonparallel surfaces or other

_ . matericl properties cause callb*atlow from the opposite

*='side "(back reflection) of the component to be unreliable

- o impossible, the opposite side calibration shall be cste
lished using a basic callbratlon block as def:ncd in 1ISI-1
ISI~-106, or ISI- -109..

:, e Be2 Change in Equipment: Any change in search units, shoes,

) ““““‘. ‘couplaan, cables, ultrasonic instruments, or any other
parts of the examlnatlon systcm shal] be cause for recali-
- bration. -

8.3 Calibration Confirmation: The back reflection shall be
verified.:

: _ NV R
m e s .. A._'At the beginning of cach day of examination.
: i B. ‘At least cvery four hours of examination. .
-t R o) PAGE NO.
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Sk BABCOCK & WILCOX

B&W Constructior. Zompony

INSERVICE INSPECTION PROCEDURE

g

-

"UBJECT ULTRASONIC EXAMINATION OF THE BASE METAL

ARCAS BORDERING WELDED SEAMS AND BASE
MEiAL REPAIRS _ --- - - I1sI1-102, REV, 7

-
.
.
e
ar
.

3

/

<

10.
)

@

C. With every change of examination personnel.
D! At the finish of examinations for each thickness range.
E. If the operator suspects any malfunction of the UT systc

. F. >n the event of any power loss.
H

- . __The original and final calibration must be performed on
the component or the basic calibration block. Intermediate
calibration checks may be performed on a calibration block
simulator. If a calibration block simulator is used, it
shall be able to produce known amplitude and sweep readings
) The simulator procduced amplituce and sweep readings shall b-

'+ - recorded on the calibration sheet at initial calibration anc
each calibration check.

8.4 Calibration Chancges: If calibration amplitude has changed
by more than 20% (2dB) of its original amplitude, all datz
sheets since the trevious calibration check shall be marke
void. A new calibration shall be made and recorded and the

voided examination areas shall be reexamined.

SCANNING REQUIREMENTS:

- w——

9.1 Moverment Rate: The rate of search unit movement shall not

- - ‘exceed 6 in./sec. unless calibration is verified at scannirs
speed.-. - -° - U IT R ’

9.2 Search Unit Coverage:- Each pass of the search unit shall

overlap a minimum of 10% of the transducer piezoelectric
element dimension perpendicular to the direction of scan.

9.3 Scanning Sensitivity: Scanning shall be performed with an
Instrument adjustment that will produce a back reflection
from the opposite side of the base metal of from 50% to 90<
of. full scale.- Minor sensitivity adjustments may be made
accomodate for surface roughness.

;s &Y - T

9.4 Penetration Verification: Verification of sound penetratic:

. through the base metal shall be accomplished by maintaining

.2 'a 50% back reflection from the oppositc parallel surface
,during scanning. It may not be possible to maintain a back

- reflection due to the clad interface conditions. 1In these
cases, the sensitivity shall not be adjusted.

9.5 Deviations: Where the configuration of the weld being ex-

amincd or surrounding structures do not permit scanning as
.required in Section 9, the examination deviations shall be

recorded on the data sheets. €7 ggor
U'A'*v-!.'.'.‘c.’

RECORDING STANDARDS: PAGE NO.

" POOR CRiGmAL
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B&YW “onstruciion Company

: INSERVIC. INSPECTION PROCEDURE

C\rsuaJECT ULTTASONIC CXAMINATION OF TIHE BASE ~ — — ,
METAL AREAS BORDERING WELDED SEAMS "
AND BASE METAL REPAIRS ISI- -102' ool
pm— oe

T 230.1 plate: 2 - e v e
| *

10.1.1 Any area, where a d"scontlnulty produqes.g total
loss of back reflection accompanied by & continuous
indication on the same plane that cannot be containc
within a 3 inch diameter circle or 1/2 the plate

thickness, whichever is greater, shall be reported.

—

Single discontinuitlies that do not exceed the
requirements of 10.1 but are separated from a sim-
ilar discontinuity by a distance less tk:“ '
meter of the larger shall be rcportc; e

can be contained within a 3 inch diame
1/2 plate thickness, whichever is grea

10.1.3 All areas deemed acceptable to the above require-
ments but that cannot be conta‘ﬁco in a 2 inch

diameter circle shall be recordgd. “\{A\'
' D
Forgirgs: PUER 0“ “

@)

o
. o

o000 %8

O 0 PO
L
s ()]

U

tm
S

10.2.1 All areas which excaeo 50 percent
back reflection shall be investiga
search unit in a poaitlon which produ
amplitude. If the maximum ampli '*g
100 percent of the resultant back ref
be recirded to those levels.

o

t

| ool S gyl

O wun.l

£

F—‘Dﬂ

£
-
-
~

o

Areas which contain nonparallel surfaces shall be examincad
by establishing a minimum of 50 percent to a maximum of 7
percent back reflection from a calibration block which is
the nominal thickness and acoustically similar to the p¢
being examined. Indications which exceed 100 percent oI
original back reflection and cannot be contained in a 2 inc.
diameter circle shall be recorded to those levcls.

The record shall show location, depth, size and amplitude
of the discontinuity. Discontinuity amplitude shall be in 1
percent increments.

If a base material condition exists which excecds the limit
of Sections 10.1.1 and 10.1.2 or 10.2.1 the shcar wave
inspections as required by subsequent ISI specifications
shall be. performed from both inside and outside surfaccs
wherever possible. If the opposite side is not accessiblce,
these arcas shall be charted and the inspection perforacd ©
a best effort basis. S tsS0

— -y ——

PAGE WO,
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11. RECORD or” EYAMINATION

/i

fws 4o ‘ . - t,,\u?»\ -
: € % B&W Co.....uction Company P
INSERVICT lNSPECTION PROCEDURE i
suDJECT ULTRASONIC EXAMINATION OF THE BASE , by |
METAL AREAS BORDERING WELDLD SEAMS ' Tie A —J
AND BASE METAL REPAIRS _I1S1:102-, REV. 7. -
TEn - v T.“;'.-“—..
| .

RESULTS: A’ copy 0% the exam;natxoq da

TFig. 1) shall be provzded to the customer with the-followxra v
information: . e o Y
i A. Contract Number B v o >
: B. Examination Personnel oy il
C. Instrument . i
. D. Method of Test e cmr e owime . o
E. Couplant - e P
“F. Calibration Sheets o
G. 1Item Identification and Location
H. Type, Size, and Frequency Search Unit
I. Ultrasonic Wave Mode .
1 J. Calibration Block Number or Back Reflection (BR)
- K. Chart of Results
L. Proccdure
M. "Date(s) of Examination
N. ° Examination Surface
... 1-0. Layout of Item as detailed in ISI1-360, ISI-3Cl
T T or ISI-362.
’)t)‘va\":
) PAGE NO.
5 orFr 0
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v DAW Construction Compony
’ ]NSERV\CE 1tISPECTION PROCEDURE “f

L

[§7_ cT ULTRASONIC —XAMINATION OF THC DASE
\sb T, 'METAL AREAS JORDERING WELDED SEAHS
R _ANR BASE_NEIAL_BﬁPAIPS

1S1-102, REV.7

‘ . - - —— ——
voLUMLIRY c 1C8) DATA: CONT RACT:
§1RUCTURC : i o o ' _
Rk: - 10 MARK : PROCEDURL: 5.1, 1TEM NOLC
T COMPONENT :
: = o
P : 2| I T MATERIAL:
- O o < E
o p a | F » o = s TH1CKNESS:
w V- T (u‘ w & w 2 :f P
2 k/? E 3; E'xL&)‘ d 'S) o w 9_) TEST SURFACL: |
T w w ’ L - = SRS e ——————— == |
Al sl - o | = |#0 © A 5 | ! | 2 | @ |rev ARKS :
s - | |ReMARKS:
- . .
: T B O3 = .
o s O W ey
— ———*o.-‘__—__________—-——-—-——"“———-.

L I T .
®_ e bk Lok e e ﬂ_._..,,_,__,.ﬂ-—
N I I S ———

3 . 4
3 o & t#

_1
|

e

NOTES: ' |

INSTRUMENT: | CAL- BLOCK: SKE1CH

CRYSTALS:

ANGLES : NODE : »

WFAM DIRCETION: ?“““ “}\\U&\“\‘

KO. POSITION: D1STANCE
. #1 RCF. POINT: ' ' LY Rate
| prAv G : ' DAYC:

\pper 1 OF . PLRFOKIALD DY [1CURL NO.:

el OF S

00— ,
o : { y PAGL 10.

Fi‘ure 1 Typical pata Sheet
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W.P STEWART, DIRECTOR
POWER PRCDUCTION

CoNPORMAT ON

April 5, 1979

Mr. Robert W. Reid, Chief
Operating Reactors Braach #4
Division of Operating Reactors
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

POOR ORIGINAL

Docket No. 50-302
Operating License No. DPR-72

Dear Mr. Reid:

The purpose of this letter is to update Florida Power Corporaticn's letter
dated February 28, 1977, regarding inspections of stagnant, low pressure
'-\ stainless piping containing boric acid solutions. The February 28, 1977,
letter described the actions we took as a result of two cases of intergran-
ular stress corrosion cracking (IGSCC) in the Crystal River Unit 3 building
spray piping, and in response to IE Circular No. 76-0o. In summary, the
actions we took were as follows:
1. Ultrasonic examinations were performed of 27% of the building spray
system welds and 11X of the decay heat system welds. No defects were
found.

2. Procedures were initiated to perform periodic system operability/leak
tests as required by our in-service inspection test program. No leaks
have been found during these tests. We intend to continue these tests

. as required by our in-service inspection and test program.

3. Procedures were revised to require the building spray piping where the
two cracks occurred to be drained following each test. This ensures
that the stagnant water conditions which led to the cracking will not
recur.

The February 28, 1977 letter also indicated we would volumetrically examine
SX of'the total welds in the building spray and decay heat systems at each
refueling outage. However, we have performed a reevaluation to determine
the extent of inspections which are justified. Experience at CR-3 and
other PWRs indicates that cracks in the subject piping may occasionally
occur. However, in no cases have these cracks threatemed the system opera-
bility = in all cases, small leasks have resulted in detection prior to the

)

Grerd O
L?",- LES

Fa e

General Office 3201 Thinty-fourth Sireet South « P O Box 14042, St. Petersburg. Flonca 33733 e 813—866-5151
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Mr. Robert W. Reid Page 2 April 5, 1979

T

cracks propagating completely around the circumference of the pipe. In
this regard, it is noted that the NRC has indicated that “failure of
austenitic stainless steel pipes in nuclear plants, without prior leakage,
{s considered to be extremely unlikely”. (See Page 7 of NUREG=-75/067,
Investigation and Evaluation of Cracking in Austenitic Stainless Steel Pip-
ing of Boiling Water Reactors Plants, October, 1975.) Based on the above
experience and NRC position, we consider it suitable to rely on periodic
pressure tests and leak d:tection to monitor the condition of the subject
piping for detection of iutergranular chloride stress corrosion cracking.

Therefore, in lieu of the volumetric inspections of S% of the welds, in the
decay heat and building spray systems we proposed to perfora:

s e 1. Volumetric inspections and pressure tests in accordance with Sec-
tion XI of the ASME Boiler and Pressure Vessels Code, 1974 Edition
through Summer 1975 Addenda. This inspection program is defined by
Florida Power Corporation's submittals dated April 14, 1977, Novemx-
ber 21, 1977, Augus: 17, 1978, and March 28, 1979.

2. At the forthcoming refueling outage we will ultrasonically inspect the
building spray system welds at either side of the Reactor Building

’!\ penetrations to insure that there has been no recurrence of cracking.

The area to be examined will cover a distance of approxizately six
times the pipe wall thickness (not less than 2 inches) on each side of
the welds.

1f you require any further discussion concerning our proposal, please con-
tact this office.

Very truly yours,

FLORIDA POWER CORPORATION

L? ;.Q Stevert | ?““‘\ “ﬂ\\“\““\'

ECSekcRO5
D24

File: 3-0-3-a-3

)

95<130



STATE OF FLORIDA

‘ihs COUNTY OF PINELLAS

W.P. Stewart states that he is the Director, Power Production, of
Florida Power Corporation; that he is authorized on the part of
said company to sign and file with the Nuclear Regulatory
Commission the information attached hereto; and that all such
statements made and matters set forth therein are true and

correct to the best of his knowledge, information and belief.

«P. Stewart

Subscribed and sworn to before me, a Notary Public in and for the

State and County above named, this 5th day of April, 1979.

- oy

Notary Pubdic

Notary Public, State of Florida at Large,
My Codmission Expires: July 25, 1980
(Notary 1 DI12)



1(b) Provide a description of water chemistry controls, summary of
chemistry data, any design changes and/or actions taken, such as
periodic flushing of recirculation procedures to maintain required
water chemistry with respect to pH, B, CL, F, 0.

RESPON SE :

’

Crystal River Unit 3 water chemistry controls are covered by
procedures SP-710 and SP-713, attached.

In general, the following water chemistry limits are wmaint.ained:

System

Building Spray

Spent Fuel

Decay leat

pH

B ppm
CIT ppd
F~ ppb
02 ppv

Sce Note |

»

4.8 - 8.5
0 - 2300
<50 - 200
<50
6 - 8

4.8 - 8.5

0 - 2200

<BU - 00
<50

10 ppb-8 ppm

-

NOTE 1.

“ome parts of Building Spray are operated on water from BWST

which is maintained in range of Spent Fuel water chemistry limits.

WPSemhD77

95158




Rev. 7 6/29/78

R. Nuclear

Document Section '
“NFORMA-lON ont |

SURVEILLANCE PROCEDURE
SP-710
FLORIDA POWER CORPORATION
CRYSTAL RIVER UNIT 3

RC, DECAY HEAT REMOVAL, AND RC MAKEUP SYSTEMS'
CHEMISTRY SURVEILLANCE PROGRAM

LR R X &34
()lj%os"'

Meeting No. :ZA "%

APPROVED BY: Nuclear Plant Manager

M-
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1.0

SURVEL _LANCE REQUIREMENTS

1.1

1.2

1.2.1

1.2.2

1.2.3

1'2.4

1.2.5

1.2.6

The reactor coolant (RC), decay heat (DH) removal, and makeup

systems shall be determined to be withi. the limits described

on Enclosure 1 (Surveillance Table).

NOTE: Requirements listed on Enclosure 1 may include, but
are not limited to, Standard Technical Specifications
(STS), Environmental Techn.ical Specifications (ETS),
21 PSAR specifications.

DEFINITIONS “

Surveillance Table ?““

Compiled information needed to schedule, implement, accept,

and document surveillance activities.

Specified

Criteria as outlined by STS, ETS, FSAR, B & W, etc. in publi-
cations.

Administrative

Criteria as ou-lined by the ChemRad Section.

Action References

References to action required when "Specified Acceptance Cri-
teria" cannot be met.

Implementation References

References needed to perform surveiilance task.

Documentation

Florida Power Corporation (FPC) form om which surveillance
results are to be recorded for review and transmittal to

plant files.

e T i E & 4

t\);)‘. .'L\;'I



. LLD (Lower Limit of Detection)

1.2.8 FUR (Form 912915, ChemRad Follow-Up Report)

2.0 ACCEPTANCE CRITERIA

See Enclosure 1 (Surveillance Table).

3.0 REFERENCES NEEDED TO COMPLETE PROCEDURE

See "Completion" column of Enclosure 1 (Surveillance Table).

4.0 SPECIAL CONDITIONS OR i UIREMENTS

it SR @\\‘:\\\\\

Per "Implementation Reference” columm of Enclosure 1 (Surveil-

5.0 EQUIPMENT REQUIRED

lance Table).

6.0 PROCEDURE
6.1 Consider sje..il conditions or requirements per Section

4.0 of this procedure.

6.2 Perform "Surveillance Requirements" as outlined on Enclosure 1
(Surveillance Table).

6.2.1 Form 912915, ChemRad Follow-Up Report, shall be initiated
describing deficiencies that prevent the scheduled completion
of a surveillance task; ChemRad supervision and/or the Shift
Supervisor shall be notified per "Documentation” form; and the
applicable "Action Reference” shall be reviewed for required
actiom.

6.3 Restore the affected syscem or component per the "Implemen-

E

P Lo R
tation Reference". s As donnd



6.4

6.5

6.6

6.6.1

6.6.2

6.7

6.7.1

”

Record surveillance results on the form designated in the
"Documentation” column of Enclosure 1 (Surveillance Table).
Circle in red on the "Documentation"” form each result outside
the limits on the form.

Notify ChemRad supervision and/or the Shift Supervisor per

the "Documentation” form of all items circled.

Refer to the applicable "Action Reference" for required action
when "Specified Acceptance Criteria"” om Enclosure 1 (Surveil-
lance Table) are exceeded.

When the Shift Supervisor must be notified of unsatisfactory
surveillance results or when restorative and/or corrective
actions require follow-up on a later date, a ChemRad Follow-Up
Report (Form 912915) shall be initiated and referenced in the
"Remarks" section of the "Docuaectation” form.

Route the completed "Documentation" form(s) per Section 5.6

of AI-400, Plant Operating Quality Assurance Manual Control
Document.

A copy of Form 912915 (initiated above) shall be transmitted
in the documenta: ion package wherein the Follow-Up Report

referenced.

® oo
3
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PURYSTLLANCE TANMS
evemy (8)__8C, Decey Beat Romoval, BC Meheus ome ), 2,0, 4, 3.8
w “COMPLETTON
= e C e ik We¥IeT
(%, 57 FEQUNCY)  MRFEWONORS arrys | remCe e (
AUXTLIARY BADG.
| BRI WATER STG. TAMK on-334
re 1
| vissolved Oxyges it Isec. 4.3 100 L 100(* 1pps N ow-110/111 |RC-D3/1-4
] BAN 1385 Part pmhos
Sp. Comd. st 25°C 1%/0 Sec. 4.2 1 us 0.002 | "oy #C-DY/1-6
™ [ 85 Fare 1 -
91| chleyide et 0 qus  Le) | o910
AW art 1 RC-W1/5-6
| 92| Vieeride 1/ Isec. 4.6 0 _jus 07 lopm JOW-104/142 Inc-wi/1-4
9 |siltea (2 Admin, I us 20 ppb  low-13% RC-D)/1-6
| %4 | Sodtum ( Aduin. l L 10 lped jowasn2 RC-D3/1-6
BB L) Admin. us  jo.s v fow-123 RC-0)/1-6
& BAW 1385 Parc 1 l -
29 {08 ot 25% /o 44 60  ls.00 | New-109/114 |ac-v3/2-6
97 | Wpdrasine O Adain. L 190 Wy Jac-ornne
| 98 | sementa O Adwin. jus 0.7 lppm Jow-124/129 |nc-03/1-6

Q oy lirczent shall pet be aduinistratively relazed as per Al- 400 - PLANT OFERATING QUALITY ASSURANCS MANUAL CONTROL DOCUMENT
(2 Ohloride, fluoride, silica, and sodium analyses required 1f specific comductivity is grester than 0.8 pwho/cm.
(3 Wydrasine snd ssmonia snslyses required If pH 1s grester thas 8.0 st 25°C.

(4 Proquancy is 11/D snd upper limit applies only {f water fs to Le used directly as primary plant makeup.
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1.0 SURVEILLANCE REQUIREMENTS

1.1 The reactor coolant (RC) support systems' chemistry shall be
determined to be within or equal to the administrative accep-
tence criteria as described on Enclosure 1 (Surveillance Table).
NOTE: Requirements listed on Enclosure 1 may include, but are

not limited to, Standard Technical Specificacions (S1S),

Environmental Technical Specifications (ETS), and FSAR

specifications.
1.2 DEFINITIONS PUUR ﬁR‘B‘N A‘.
3. 2.3 Surveillance Table

Compiled informatior needed to schedule, implement, accept,
and document surveillance activities.

1.2.2 Specified
Criteria as outlined by STS, ETS, FSAR, B & W, etc. in publi-
cations.

5.2.3 Administrative

Criteria as outlined by the ChemRad Section.

1.2.4 Action References

References to act. 'u required when "Specified Acceptance
Criteria" cannot be met.

ia § Implementation References

References needed to perform surveillance task.

8% 8 Documentation

Florida Power Corporation (FPC) form on which surveillance
results are to be recorded for review and transmittal to

plant iiles.

252206
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POOR CRIGINAL

1.8.7 LLD (Lower Limit of Detection)

1.2.8 FUR (Form 912915, ChemRad Follow-Up Report)

2.0 ACCEPTANCE CRITERIA
See Enclosu’ (Surveillance Table).

3.0 REFERENCES NEEDED TO COMPLETE PROCEDURE
See "Completion" column of Enclosure 1 (Surveillance Table).

4.0 SPECIAL CONDITIONS OR REQUIREMENTS
None

5.0 EQUIPMENT REQUIRED
See "Implementation Reference' column of Enclosure 1 (Sur-
veillance Table).

6.0 PROCEDURE

6.1 Consider special conditions or requiremerts per Sccti;n 4.0
of this procedure.

6.2 Perform "Surveillance Requirements" as outlined on Enclosure 1
(Surveillance Table).

.41 Form 912915, ChemRad Follow-Up Report, shall be initiated
describing deficiencies that prevent the scheduled completion
of a surveillance task; ChemRad supervision and/or the Shift
Supervisor shall be notified promptly per "Documentation" form;
and the applicable "Action Reference” shall be reviewed for
required action.

6.3

Page 2

Restore the affected system or component per the "Implemen-

tation Reference".
€Y e ye -
L}l)l.&': "/
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6.4 Record surveillance results on the form designated in the
"Documentation” column of Enclosure 1 (Surveillance Table).

6.4.1 Circle in red on the "Documentation" form each result outside
the limits on the form.

6.4.2 Promptly notify ChemRad supervision and/or the Shift Supervisor
per the "Documentation” form of all items circled.

6.4.3 Refer to the applicable "Action Reference” for required action
when "Specified Acceptance Criteria” on Enclosure 1 (Surveil-
lance Table) are exceeded.

6.4.4 When the Shift Supervisor must be notified of unsatisfactory
surveillance results or when restorative and/or corrective
actions require follow-up on a later date, a ChemRad Follow-Up
Report (Form 912915) shall be initiated and referenced in the
"Remarks" section of the "Documentation" form.

6.5 Route the completed "Documentation" form(s) per Section 5.6
of AI-400, Plant Operating Quality Assurance Manual Control
Document.

6.5.1 A copy of Form 912915 (initiated above) shall be transmitted
in the documentation package wherein the Follow-Up Report

referenced.

PO QREIA
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SAH N

6HS

SURVFTLLAYCE TARIE

SYST2N (8)_ Emergency Core Coold MOIES 3. 2. )
: ’ TCRUWAIA T COMPIETION -
[ S VFTRDC [ AN IS TRATTV| THPLENERT TG 1G5 T Y -
RSk hequewcy]|  Reversawces  f 1L JUL | PL UL | OWTTS § VEFERENCE LT+ “RFRCE prv. e s
CP TANK A CH-35%
318 8.5.1;
01 |soron! 1x/m(2 BAW 1385 Part & 2270|3500 (2400 [1400 |ppm 10} ns-M2/1-4|STS 3.5.1, 6.9
02 |riuoride!? 1X/M Admin. LLD 0.1 ppe  JCH-104/142 [RS-M2/1-4
03 |cnlortde(? 1x/n Admin. LD 0.1 |ppm dcw-105 KS-M2/1-4 Lot _
04 |Turbtdicy X/ Admin. LLD 1 wtu few-125 wS-M2/1-4
03 . Cond. st 25°C 1K/ Admin 0.0 |20 cm  JCH-107/126 [RS-M2/1-4 .
cr_TANE 38 CH-155
7S £.5.1;
(] 0 1w maw 1385 Pare 4 2270 133500 (2400 | 3400 |ppe Jcu-101 RS-M2/1-4 |STS 3.5.1, 6.9<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>