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U.S. Nuclear Regulatory Commission
Washington, D.C. 20555
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Energy Piping, Final Report
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Dear Mr. Berkow:

Attached for your information is the final report on the Inservice
Inspection program which PSC recently performed on the high energy
piping at Fort St. Vrain (FSV). As discussed in the Safety
Evaluation of Confirmatory Item 6, Inservice Inspection (Enclosure 6
to Reference 1), this program inspected 35 critical areas of FSV's
high energy piping, and verified the integrity of this piping in
support of 35 percent power operation.

If you have any questions concerning this inspection, please contact
Mr. M. H. Holmes at (303) 480-6960.

Very truly yours,
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SECTION 1

INSPECTION PROGRAM




Program Definition and Purpose

The purpose of the program was to provide Augmented Inservice
Inspection, of Category D (ANSI B31.1, 1967), high energy, secondary
cooling systems at FSV. The inspections were designed to determine
the present condition of these systems by random sampling and thereby
confirm that no inservice induced deterioration has occurred. The
original construction code (ANSI B31.1, 1967) which is the basis for
system quality was not intended to be an inservice inspection code
and did not provide volumetric inspection baseline standards except
for field weld radiographs. Therefore, ASME Section XI "Rules for
Inservice Inspection of Nuclear Power Plant Components" 1980 Edition
up to and including Winter 81 Addenda, was selected as guidance for
the formulation of the nondestructive examination methods and
procedures, including initial evaluation of inspection results.

The purpose of the finspection was to fulfill the requirements of
Confirmatory Action 6 (Reference G-85488, Enclosure 1) in support of
the FSV 35 percent power cperation during the Environmental
Qualification schedule extension period, 1i.e., verify the current
integrity of FSV's high energy piping.

Inspection Criteria

Inspections will be performed in accordance with approved FSV
inspection procedures (Attachment 1).

Examination Point Selection Criteria

Examination points are selected to be representative of the various
possible combinations of high energy systems, piping fabrication
methods, materials of construction, and degradation phenomena as
follows:

Systems: Main Steam (MS)
Feedwater (FW)
Hot Reheat (HRH)
Cold Reheat (CRH)

Fabrication Methods: Seamless
Hollow Forged
wWelded Plate

1% Mo ASTM A335 Gr P22
2-1/8% Cr = 1% Mo ASTM A1S55 (A691)
2-1/4% Cr - 1% Mo ASTM A234, wP22
2-1/8% Cr - 1% Mo ASTM Al182, F22
Carbon Steel Al06, GR A or B
Carbon Steel, A155

Carbon Steel, A234, WPB or WPC

Material Composition: 2-1/4% Cr

Degradation Phenomena: Thermal Fatigue
Mechanical Fatigque
Corrosion
Erosion




An example of the process used in the selection of examination points
for the main steam system i< as follows:

Table 2A indicates that the main steam system piping has two
types of fabrication, seamless and hollow forged and one type of
material, 2-1/4% Cr - 1% Mo A335. Combining this with the four
degradation phenomena results in eight examination points for the
main steam system piping. The examination points for the other
three systems were selected in this manner except for feedwater
where corrosion is not considered to be a contributing factor,
since feedwater piping normally remains solid with deoxygenated
water during plant shutdown.

A1l welds uncovered at the examination point were examined which
provided a total of 85 examinations.

The following information is presented to demonstrate how the
effects of the degradation phenomena are factored into the
selection of the examination points.

= Thermal Fatigue - Thermal fatigue is caused by the stresses
created by thermal expansion and contraction as the pipe
heats up and cools down. The critical areas are assumed to
be those that see high stress values during each thermal
cycle. These areas were identified using the thermal stress
analyses for each system.

- Mechanical Fatigue - The mechanical fatigue suffered by the
pipe material is caused primarily by the continuous low
amplitude vibration from fluid flow and equipment operation.
Since this type of cyclic stress analysis was not required
for this vintage plant, the assumption is made that the
response of the pipe to small vibrations is similar to the
response to large vibrations such as those created by
seismic events. Using this basis, the critical areas for
mechanical fatigue were selected based on the high stress
areas in the Operating Basis Earthquake (OBE) analysis for
each system.

- Corrosfon = The high purity and low oxygen content of the
water in the high energy piping systems result in a very low
rate of generalized corrcsion. The primary concern was in
identifying areas of localized corrosion of critical areas
in which water may pocket during shutdown conditions. Pipe
low points and potential water pockets were fidentified as
inspection points by reference to the isometric drawings
showing the piping arrangement.
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. Erosion =~ Erosion damage to the pipe can be caused by a
number of mechanisms. Those of concern wer2 from water
velocity and cavitation in the feedwater system, entrained
water in the cold reheat system, entrained water downstream
of desuperheaters, and solid particles in the main steam and
hot reheat systems. Regardless of mechanism, the areas of
the pipe subject to erosion are primarily where changes in
direction occur. Inspection points were then selected by
referring to the isometric for each system.

- Creep Rupture - Note that creep rupture was not considered
in the selection of examination points. The reason for this
is that creep damage is a function of the time spent at
temperature while under stress. The allowable stress levels
established by the design codes are intended to limit creep
damage to acceptable levels over the total design life of
the plant. Variations in material properties and operating
conditions have made advisable the examination of piping 1in
older units for creep damage. Since the estimated operating
time at temperature for the main steam and hot reheat lines
is less than two years, which is a small fraction of the
plant design life, creep rupture was not considered a
significant concern at this time.

Nondestructive Examination Methods

The three types of examinations used during the implementation of
this inspection plan, are defined as visual, surface, or volumetric.
The examination method(s) used is specified in (Standards for
Examination Category,) “Examination Categories," table, below.

Visual Examination

The visual examination was conducted to determine the condition of
the part, component, or surface examined, including such conditions
as cracks, wear, corrosion, ercosion, or physical damage or the
surface of the part or components.

Surface Examination

A surface examination indicates the presence of surface cracks or
discontinuities. This method was conducted by either magnetic
particle examination in accordance with Article 7 of ASME Section V,
or liquid penetrant examination in accordance with Article 6 of ASME
Section V.

Volumetric Examination

A volumetric examination 1indicates the presence of discontinuities
throughout the volume of material and was conducted by radiography in
accordance with Article 2 of ASME Sectiom V, or by ultrasonic
examination, in accordance with Appendix [II of ASME Section XI.

Calibration standards employed during ultrasonic examinations comply
with the design requirements of Appendix IIl of ASME Section XI
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Standards for Examination Categories

Tha high energy piping covered under this inspection program is
classified as Piping Design Class "D" in accordance with ANSI B831.1,
(1967), Power Piping Code, and associated errata correction. It is
therefore, not subject to the conditions of Quality Group A, B, or C
as defined by ASME Section III or Section XI, Divisions 1 or 2.
However, in order to maintain the equivalent safety margin of the
acceptance standards of Section XI, Rules for Inservice Inspection of
Nuclear Power Plant Components, PSC applied the examination
categories under Table 1WC-2500-1:

Examination Categories

‘!7IirﬁA716~ CATEEGE";E'F“ PRESSURE RETAINING WELDS IN PIPING
| Examin. | | |
ITEM l | Require./ | Examin. | Accept. | Extent Of
No. | Parts Examined | Fig. No. | Method | Standard|Examination
€5.11|Circumferential |IWC-2500-7 |Surface | TWC=35000 | 100% of each
| Weld

|

€5.12| Longftudinal
| Weld
|

|

Piping Welds »1/2
in. Nominal

Wall Thickness

|weld requiring
|examination
|

IWC-3000 |2.5t =~ at the
| intersecting
|circum. weld

IWC-2500-7 |Surface

€5.20

£5.21|Circumferential

weld

IWC-2500~7 |Surface
|and
| Volumetric

IWC=3000 |100% of each
|weld requiring
|examination

€5.22
|and |intersecting
|Volumetric |circum, weld
C5.30|Pipe Brarch
Connections >4
in. Nominal

| Branch Pipe Size

| | |
C5.31|Circumferential | IWC~-2500-9 |Surface

| Weld |to =13, |

| |inclusive |

I
I
I
|
I
l
I
I
0| I
| I
| I
| l
IC |
| I
| I
| I
| I
| I
| |
| |
0|P |
| I
| |
I

R
I
I
|
|
|
|
I
|
I
I
|
I
|
|
I
I
|
|
|
I
|
|
| |
| |
| |
| |
| |
|
I

IWC-3000 |100% of each
jweld requiring|
|examination |
| I

IWC-3000 |2.5t = at the |
|intersecting |
lcircum. weld

| | |
C5.32|Longitudinal Weld|IWC~-2500-12|Surface

| |and =13 |

| R [

I
I
|
|
|
|
|
|
|
|
|
|
|
lttc
|
Longitudinal Weld|IWC-2500-7 |Surface | IWC~-3000 2.5t - at the
|
|
|
|
|
|
|
|
|
|
|
|
|
|
.




The selected components were be examined by the nondestructive
method described under Nondestructive Examination Methods section
in this program, to the extent as specified by the preceding
categories.

Evaluation Criteria

As stated in the "Standards for Examination Categories" Section of
this Plan, the high energy piping required for inspection {s
classified as Piping Design Class "D" in accordance with ANSI B31.1,
(1967), Power Piping Code. This piping, therefore, was not subject
to the inspection requirements required for Quality Group A, B, or C
as defined by ASME Section III or Section XI, Divisions 1 or 2.
However, since codes governing the inservice inspection of Class "D"
piping do not exist, PSC utilized ASME Section XI as guidance for
this augmented Inspection Plan., This transition from Class "D" to
the ASME Section XI classification created the need for PSC to revise
procedures for these inspections.

Additionally, construction system design did not consider ASME
Section XI examination reguirements nor provide baseline inspections;
therefore, the examinations were performed to the extent practical to
comply with the intent of the inservice inspection code (ASME,
Section XI). PSC did not perform any surface reconditioning of weld
crowns since this would have decreased traceability to the original
construction records, i.e., radicgraphy. Evaluation for continuation
of service and acceptance of components was in accordance with the
original construction code, ANSI B31.1, with consideration given to
the applicable ASME Section XI Flaw Indication Standard(s) as
guidance.




SECTION 2
PROGRAM OBJECTIVES
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Selected Inspection Areas

The inspection areas selected, 1including selection factors, are
listed on Table 2A. Marked up isometric drawings of the inspection
areas are contained 1in Attachment 2. Also included are isometric
drawings which identify the hot and cold reheat, welded plate piping
by cross-hatching on drawings 11A-154, 11A-155, 11A-156, 11A-161,
11A-162, 11A-163, 11A-164, 14A-87, and 14A-88.
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TABLE 2A

:l nul m{?ﬁiglﬁ}“ﬁﬁ?ﬁnm 'THW DRAWING |
|_M_t | tw | Th, f. | Seamiess AVD6, GR. B l';% "?J'l'B‘v. ’ '%L’ "!PL
| 2 | W | T™h. ¥. | Hotlow Forged |A106, GR. B* ‘ D2A 17.5 2.344 L31100 | %-103 305

| 3 | W [ | Seamiess AlD6, GR. C n2Aa 5 Sch XX$ | L2203 5-96 415

| 4 | W | M F, | Hollow Forged |AYO6E, GR. B* | D2A 13 1.742 L2201 5-95

| S | W | Eros. | Hollow forged |A106, GR. B I D2A 13 1. 742 L2202 5-92 u452-455
| 6 | W | Eros. | Hollow forged |[AYO6, GR. B® | D2a 13 1.7482 L2201 5-95

] 7 | ms ] . ¥. | Wotlow forged |A3%S, GR, P22 I m 16.2% 2.7115 L2221 T14A-93 330

| 8 | S | ™h. F. | Seamless A331S, CR. P22 I »m B.7% 1. 462 L2286 14A-90 %6

| 9 | ms [ | Seamless A33S, GR. P22 I m | 8.75 1.462 L22n ThA-94 186

| 10 | M5 [ | Hollow Forged |A33%, GR. P22 I »m 16.2% | 2.5 L2278 T1hA-99 205

| 1" | MS | Caorros. | Seamiess A335, GR. P22 I m 8.7% 1.462 L22n T4A-9 183-186
| 12 i ms | Corros, | Hollow Forged |A33S, GR. P22 I m 20,75 | 2.99 L5201 2-25% 455

| 13 I MS | Eros. | Seamiess A335%, GR. P22 | m | 8.7% | 1.462 Lz2n 1hA-94 186

| " | mS | Eros, | Wotilow Forged |A335, GR. P22 I o3 | 16.25% | 2.5 1 L2278 | hA-99 205

| % | CRH | T™h, F. | Seamless |AN06, GR, B I D9 | 12 | Sch. 80 L229% | 11A-159 335

| 16 | CRH | Th. ¥, | welded Plate |[AS15, GR. 60 i D9 ' 32 | 1.268 L5207 | 11A-164 990

| 7 | CRM | M ¥F, | Seamiess 1AYD6, GR,. B I 09 | 12 | Sch. 80 L229% | 1MA-1%9 33%

| 18 | CRM | N, F. | welded Plate [A155, GR. 60 | 09 | 26.% | 1.088 L222%0 | 11A=15%6 | 635

| 19 | CRM | Eros. | Seamless IA106, GR. B I 09 I | Sch. 80 | L2293 | 11A-159 | 411-415
| 20 | CRH | Eros. | Welded Plate |AS1S, GR. 60 I D9 | 32 | 1.268 | LS207 | 11A-164 | 990

| 21 i CRH | Corros. | Seamless |A106, GR, B I D9 [ 1 | Sch., 80 | L2293 | 11A-159 | 411-415%
| 22 | CRH | Cerros. | wWelded Plate [AS15, GR, 60 I D9 | 32 i 1.268 | L%207 | 1A-164 | 990

| 23 | MR | Th, F. | Seamtess IA33%, GR, P22 | 03 I n | 0.800 | L2248 | YaA-16 350

| o0 | MRM | Th, ¥, | Seamiess fA33%, GR, rd i D3 i n | 0.800 I L2248 | YhA-T76 3155

| 25 | HRR | Th. ¥, | welded Plate [2155, GR, 2 1/4 CR, CL 1] 0O | 20 | 0.896 | L52200 | 14A-87 970

| 26 | HRM | m  F, | Seamiess 1A33%, GR. P22 I D6 | 22 | 1.004 I 1L%217 | 145A-87 485

| 27 | MR | W §, | Hollow Forged [A33S5, GR, P22 I 03 { 22.2% | 1.7 | 122112 | Wa-8%5 | 20%-211
| o8 | HRH | M. ¥, | welded Plate |A155, GR. 2 /L CR, CL 1| D& | 20 | 0.896 | 152200 | YuA-87 | 49%

| 29 | RN | Corros. | Seamiess IA335, GR. P22 I D3 In | 0.800 | L2210% | YaA-84 | 185

| 30 | HR¥ | Corros. | Hollow forged |A33S, GR. P22 | D3 1 22.2%9 | 1. 7% | L22%2 | T4A-85 | 250-986
| n | HMRH | Corros. | Weidea Piate (A15S5, OR,. 2 V/& CF oL 1| D6 I 3% I 1.5 1 LS216 | 14A-87 | S%0-5%0
| 32 | WRN | fros. | Seamless |A335, GR. P22 I 03 I N { 0.800 | L2205 | Yaa-84 | 18%-186
| i3 | MR | tros. | wollow forged [A33S, GR. P22 1 D3 | 22.2% | 1.1 | L22112 | "WaA-85 | 204

i s | HRH | fros. | welded Plare [(A1S%, GR, 2 VWL CR, CL 11 D6 I 34 I 1.5 I 15216 | 14A-87 | S40-55%0
| 355 | Iw | fros. | Seamiess :A)Ob, GCR. B : D2ge : 6 : .B64 : L21224 { 10A-66 = 20

| ! I |

|

* aAdditiona! Tolerances Per ASTM AS30.

** This area inspected due to historical eros:on probiems.



Nondestructive Examination Procedures

Copies of approved FSV examination procedures are attached
(Attachment .).

Nondestructive Examination Personnel

Personnel performing the nondestructive examinations shall be
certified as Level I, Il or I1I, as appropriate, in accordance with
QCIM-4 or NDE-1. These personnel will be PSC employees or
contractors.

Inspection Preparation

Insulation will be removed and the surfaces prepared as necessary to
perform these inspections. The majority of the insulation is
asbestos and as such requires special precautions for handling.




SECTION 3
INSPECTIONS PERFORMED

Page 10



Points Examined and Comparison to Areas Selected

The 1insulation was removed and appropriate surface preparation
performed for the areas selected for inspection on Table 2A. Two
areas (CAG) were included from earlier inspections which were not on
Table 2A. Two areas (H&J) were included because the areas were
available due to insulation removal for other reasons. One area (36)
was added to the list to include a possible erosion area downstream
of the main steam desuperheaters. When the insulation was removed
from an inspection area, the exposed longitudinal or circumferential
welds were inspected. Inspections included magnetic particle,
ultrasonic for thickness, and angle beam ultrasonic for defects
whenever possible within the restraints imposed by supports attached
to the piping. Area 25 at the hot reheat steam clest was
radiographed for the first PSC reports and since there is a pipe
support interference, additional inspection was not performed, Three
areas finspected were identified as potential mechanical fatigue or
erosion areas (205-MDPT, IP 10/14; 206-A, P27, & 204-MDPT, 1P33),
but efther did not have welds at all or did not have accessible welds
so only base metal was examined, although they are numbered like and
referred to as welds.

The following are summary totals from Table 3A (attached); and piping
spool drawings.

I. Number of Welds Inspected by System

a. Main Steam 23
b. Feedwater 15
2. Hot Reheat 31
d. Cold Reheat 13

Tota) 82

II. Number of Welds Inspected by Type
a. Circumferential 74
b. Longitudinal 8
Tota) 82

I{I. Number of Welds Inspected by Potential Failure Mechanism

a. Thermal Fatigue 25
b. Mechanical Fatigue 27
¢. Corrosion 15
d. Erosfon 15
e. Other 7

Total B2 (Some Repeat)

IV. Number of Welds Inspected by Pipe Fabrication Type

a. Seamless 57
b. Hollow Forged $
€. Welded Plate 20

Total 82
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Number of Welds Inspected by Material Type

A335, P22 40
Al155, 2-14/% Cr - 1% Mo. 11
A234, wP22 29
A182, F22

Al06, B or C

*155, Carbon Steel

A234, WPB or WPC

0 .o an ow

Total 82 (Some of the welds
are for two different
materials)

Number of Inspections Performed

Magnetic Particle 79

T, Thickness 74 + 5 partial
UT, angle beam 73 + 4 partial
PT (other than confirmatory) 3




TABLE 3A

: llmpoetloa Point(s) r fxamine for g g : Thickness 1' Angle ] I
IW1/20-A " (W; |Therm. fat | FIP=1=T-01 lw-i-ig-o“!' i.eomiu’ﬂg«“d'on“
: ;H. 5" 13188-D2A : : : ; TRR-26%9
IwW2/20-8B i (lq [The'm. fatr | TRM=2621 | 1P=1=-T-01 | IP=1=45-01 50% of weld accessible
: :H.I'; L3188-D2A : : = : due to hanger.
IW1/305-A 12 (MF) [Thorm. Fat. | TRM=2620 | 1P=2-T-01 | IP=2-45-01 45 degrees UT from elbow
: :!7.5' L3IN00-D2A : : : | side only.
|
IwW2/305-8 12 ( [Therm. Fat | TRM=2620 | I1P=2-T-0" | i #=2=45-01
| :n.s" L3IN100-D2A : : : : :
|
IW1/415-8 |3 (MF) IMech. fatr {TRM=2619 | I1P=3=T-M f1P=3-45-01 IRough Weld Surface
: :5" L2203-D2A : : = : required offset scan.
IW2/815-A |3 (MF) IMech, fat | TRM=2619 | 1P=3=T-01 1 1P=3=45-01
| P e | i |
IW1/585-A s sm) IMech. Fat | TRM=-2618 | 1P=4/6~1-01 LIP-4/6~45-01
: 1139 L2201-D2A : i : :
| | I
w2 /585-8 4 (MF) [Mech, Far [TRM=-2618 | I1P=4/6-1-01 [IP=4/6-45-01 ] |
| 16 _(MF) lErosion | TRM=-2618 | - i .- |
i 113" 1L2201-D2A : : : | :
| | |
IW1/555=-A s l'" |Erosion | TRM=2624 | 1P=5-T=01 11 P=5-45-01 |
| 113" L2202-02A I | | i |
| | i I | i | |
IW2/45%-8 15 sm) {Erosion | TRM=2624 | 1P=5-T-01 | iP=5=u5-01 | |
I :n L2202-D2A : : : : : =
|
IW3/852-A 5 ‘m ) |Erasion |TRM=-2624 | I1P=-5=-T-01 | 1P=5-45-01 | |
| :IS L2202-D2A | : : : : :
| |
[wh/450-A I5 (MF) jErosion | TRM=-2624 | 1P=5-T~-02 [ IP=5=45-01 I |
| 113" 1L2202-02A : : : : ! :
I | !
IWl/45%0-8B s ‘m ) jErosion | TRM=-2624 | 1P=5-1T-03 | 1P=5=-45-02 |Re jectable surface |
| 110" L22266~-D2A | | TRM-2638 | - | - lindications. Surface |
i ! | | | ' |indications buffed out |
i | I | | | |satisfactorily = |
| i | | | | ithickness checked after |
| i i I i i) |
| |
IW1/350-A 7 ) {Therm. fat | TRM=2631 [ 1P=7-T=01 HiP=T-45-01 {Downstream | imitation |
| 18. 75" L2216-D1 L | 1L1/16/86) i(1/17/86) |due to welded |
| : ! | : : :nucu-.nu. :
I I
iW2/350-8 17 (mS) |Therm, Fat | TRM=-2631 | I1P=-T7=T-01 11P=-T7T-45-01 |From elbow s.de only, |
| :l ™" Lz216-0 : : :H/M/“) :(l/"/lﬂ . :
|
IwWl/330-A |7 msz iTherm, fat | TRM=-265% | 1P=7-T1-01 LIP=7=45%-01 | 1
116.25%" L2227-00 : : :n/n/u) :n/lwnn : :
|

t
!
]
i
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| i I | |
| | I I anbriwy| 60=-46227 211 |
“ Ecmc-:\n--;." -?T:\m?s.“ a.«t«.&l.“ Woow ¥ .E!:“ (Hu0) :\2“ n-ana\m)“
i | I | anbiiey| 60-96221 L2l |
“ :uona-:\n.os_“ :TT:\E.;." 03?.&_“ Yoaw ¥ .I..l:“ (H4D) :va: 1-3,::“
|
“Kiuo apis| | | i | I |
adid uo ouUBIBSIBTUY | | | | | 10-c026) 61 |
sabuey 01 cQUm“ gan:)w-ns.“ «euptm.us.“ £292-wu1 uoiIsoss0)| (Sw) N-“ Uuﬁna\n)“
| |
“Ruo| | | | | 10-20267 Gt |
apis adid wouy c-on" wc.n:on..s.“ «e-.-«--;.“ n~o~¢!:“ WO 1S01400] (sw) 2t a-s5n/2m|
| | |
‘Kyuo| | i i | 1a-10267 617 02) |
apis adid wouj ..08“ —onnctu.&.“ :772-...“ £292 W1l U0 1S04400 | (SW) m.“ v-65n/ M|
| | |
| | | | | La=-8L22) ,S2°N| |
‘pram| - | LO=1-81/01=d1] - | Ho1sos3| (SW) wil I
€ 10U - Juiod-plw )oa.u“ .e-n:-.:\e.-._.“ -- “ !.e«-!:“ IRy uoaw| (5a) a.“.&!-o.&:)_
! I
| | I | | 10=-12221 ,61°891 |
| - | LO=1-SL/LL/6-411 .- | uoisos 3| (SW) €11 |
“ _?mc.n.\:\o&.” .- “ 33.:.:“ ey .:.,.n..“ (swW) o“ 9-9891 /M|
i
| | 1 | | 1a=12227 ,51°8) I
| - | 10=1=E1/11/6~d1) - | Uoisos ]| (SW) £1) I
“ -o..n:..:\:\aos.“ - “ eno.mott—“ “IRS TYOGNW | (sw) om (uonn\N)“
|
| I | | | 1a=1L221 .51 %l I
“ -ocnn-n::\o&.“ .?.-2\:;&.“ Soa.!»“ .5.2!..8" (SW) :“ v-892/1M]
.
I I | | I 10-98221 81
“ peoac.o-s.“ .oc—-o&.“ 5?5:“ iRy ” (sW) c_coc:gs:)“
| | | | | 10-98221 81 |
“ -c-ncoo&_“ -?.Too.:“ .&8.&5“ ey wu “ (SW) n” 0-3.\.!"
Aarrewoab @1 | | | | | | |
SE PaIJIIUep! uolIIedIpuUl | | | | 10-98221 8| |
weaq a)bue ..%gu —?atuno;.“ 10=1-8=d ! aNGN-tchn iRy W “ (SW) c“ ¢o~o~\n3"
| | | | La=98221 8| |
LO=-Gh-8=d1 | LO=-1-8~d1 awa.mo!-" 1y W “ (SW) .“ (-09\..)“
| | La-98221 .8l |
! L0-Gh=-8=-d1 10=1-8=d1 23«..!_" T1ey Wi “ (sSW) o“ noem:n)“
1 i | 10-98227 8| 1
| LO-Gh=-R=-d 1 10=1=8=d1 a«o&..!.“ ey Cwa “ (SW) .“ 4-2:\&.“
| | 1a-98221 .8l |
0=6h-8-41 10-1-8-d} -“ ey Cwaay) “ .mt.[m. .wFu“
T ewaewey [ i
a| buy SSAUNI YL | 404 Sulwex) | .:u:l_unco.ugc; i

Vi 3avi
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61 4:6!‘4

908

w2/990-C

w3i/990-D
Long i tud=-
: inal
W1/635-A
Long i tud-
inal

|
:W/OSS’I

|
{Hl/bis-t

|
IWa/635-D
[Longitud~-
|inal

|
IW1/815-8
|

|
IW2/515-4

:HUSSO-I
|
:H?/ 150-a
|
IW3/ 155-A
i

|
Iw1/97T0-C
|

i

iw2/970-8
ILtongitud-
[inal

|
:U3/970-A

!lmncﬂm Point(s)

| 16 (CRH)
32" 1L5207-09

16 (CRH)

20‘22 (CRH)
32" L%207-09

16 _(CRH)
32" 1L5207-09

>>»

(CRH)
5" 1L22250-09

I

(CRM)
.5" L22250-D9

B

(CRH)
.S" L222%0-D9

(CRH)
5" L2225%0-09

s 5a

l9‘2| (CRM)
4" 12293-09

19/21 (CRM)
1" 12293-09

——— ——————— ————— —— ————— - —-———

3 (HRM)
" L22648-03

3 (WRH)
1" 1L2248-D3

i | HRH)
1™ 12248-03

129 (HRN)

:?0" L52200-D6
125 (HRH)

120" 152200-06
i

!
12% (HRM)
:?0" L52200-06

-y -y

-y it

TABLE 3A

I Examine ¥ 7 Mag Thickness Angle
Dinorm. far. — lifarnicte | A i ie e sy —— — ek
:ﬁ-’.r-. at. : 1 1P- - P
|
|Therm. Fat. ‘Uﬂ-?‘" .- IP=16/20/22~45~02
:trutm/c«rrnum: - IP=16/20/22-T-01 -
| i
ITherm, fat. | TRM=-2617 1P=16/20/22-T-01 1 1P=16/20/22-45-02
itong. weld | |
| e d
:hch. fat, :"ﬂ-?‘l‘ :l?—‘.-l-ﬂ)l IP=18~45-01
| LS
: . Fae, gtm-?“l :t'-'.-'-()l 1P=18-45-0"
| | | i
{Mech, Fat. | TRM-2641 : IP-18-T-0 : I1P=18-45-01 :
! |
| | | | |
|Mech. Far. | TRM-2641 :w—u-!-m PP-!‘-QS-O‘ |
| | |
l | | | |
lErosion/Carros.on| TRM=2651 | I1P=-19/21-T-01 1 1P=16/21-45-01 |
: : : {1P=19/21-60-01 :
|
Ifrosion/Corrosion| TRM-265%1 | IP-19/21-T-0 FIP=19/21-45-01 |Recordable 45 degree
| | | [ 1P=19/21-60-01 jangle beam indication
I ! | I jidentified as 1D
: : : : gmu‘y.
'
: Therm. fat. :T.—?b!b : 1P=23/24=T-M : 1P=23/24~45-01 :
| | | | |
|Therm. Fatr. : TRM-263% : 1P=-23/24-1T-01 : 1P=23/24-45-01 :
|
! I | |
:".r-. Far. | TRM-2635 :0?—?3/”-'-0! :w-zua-«som from pipe side only.
i
| ] | i
:"-r‘. Far. :I/A :I/A :l/t =I'. Onily - TRR-2%68
i | ] |
[Therm, Fat. IN/A IN/A IN/A RYT. Only - TRR-2568
ILong. wWeld I | |
| L | |
[Therm. Fatr. IN/A :I/A :.IA :l'. Only - TRR-
i |
| i ! | |




‘g1 abeg

TABLE 3A

[inspection Point{s) '[ fxamine for l ﬁ‘g : Thickness Angle
w B 126 (WRH) IMech. fat. | 1 1P=26-T-01 ] 1 G.Tonaiu%anu -
tzz' L5217-D6 I | | indication identified
: = : = as counter bure,
W2 /R85-A 126 M ) iMech. fat | TRM-2637 | I1P=26~1-01 1P=-26~-45-01
EE—y . 3
W1/206-A 127 Oﬂll IMech, Far. | TRM=-264% | 1P=27/733-T-0 1P=27/33-45-01
I I??" 22112-03 | | | i
| 3 | ; |
IwW1/273-A 127 (HEW) iMech, fat., | TRM-2640 | I1P=27-1-02 1P=27-45-03 Scanned pipe side only.
= :?2" L22120-D3A : : = =
IW2/215-A 127 (HRM) IMech. fat. | TRM=-2640 |iP=-27-T-02 | 1P=2T7-45-05 |
: :22’ L22120-D3A : : : : !
IW3/215-8 |27 (WRH) jMech. Fat. | TRM=-2640 | 1P=27-T1-02 | 1P-27-45-05 |
: :22' L22120~-D3A : : : : :
Iwh/83-A 127 (mRw) IMech. fat. I TRM=-2640 [ 1P=27-T-02 [ 1P=27-45=-01 |Scanned pipe side only -
I [22" 1221 0-D3A | | | | |recordable indication
| I | | | | jigentified as 1D & OD
| : | -t ] | p—
IWl/432-A 127 (HRW) iMech. far. |TRM-2639 [1P=27-T-00 FIP=2T7-45-04 |Scanned pipe side only -
| j22" 1L22%3-D3A I I | | |recordable indication
| | | | i L] lidentified as 1D & OD
: | | \ l : S
IM2/633-8 |27 (WRM) IMech. Fat. | TRM-2639 [1P=27-T-0 [ IP=271=85-06 i
: :22' 1L225%3-03A : : : : :
IW3/a33-A 127 (WRH) |Mech. Fat. | TRM=-2639 [ 1P=27-1-01 LIP=2T-45~06 |Reportable indications
| 122" L2253-D3A 1 | | | jidentified as ID & 0D
| i | s | | pemese
}
Il 85-A 127 (HEMW) IMech. Fat. |TRM-2639 [ 1P=27-T-D1 | 1P=2T7-85~02 iScanned pipe side only.
! :?2‘ L2253-D3A : : : : :
]
IW1/495-8 28 (WR%) IMech. Far. | TRN-2622 | 1P-28~T~02 11P=-28-45-02 ]
| :2?" LS217-06 : : : | %
| |
| W2 /595 -A |28 (MRM) [Mech. fat. | TRM-2622 IP=-28-T-02 {IP=-28-45-03 |Reportable indication
i 122" 15217-06 ! | i | |identified as 1D
| ! | | | i lgeometry.
) | | | TAM-2632 | | |Two surface indications
| | | ey | i g
1wW3/895-C 128 (HRN) Mech. Fatr. | TRM-2622 11P-28~-T1-01 | 1P=28-45-01 |Peportable indication
: :20' L52200-0D6 : : g ; jidentified as 0D
! I | i | 1

!mtry.
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TABLE 3A

"

IN2/115-A
ILong i tud-
fima)

I
:Ul/?‘noA

|
W1 /215-A
|

|
:&/Woh
5
W3/ 492-8
i

{inspection ﬁim(si} Examine for

16 (CRM)
126.5" 1222%1-09

IG (CRW)
126.5" L222%1-09
i

|

IH (M)

i8.15" L221v-Mn
|

14 _(ws)

16" L22287-0
|

|

|

13 _(wS)

16" L22287-
|

i

1 (ms)

16" L22287-0

intersects
Long Weld

Long. We!ld

- il

ThRM-

:

THM-2634

TRM-

:

T

i
:

i
:

1 Thickness

:mt-m

iP=G-T-01
1 P=H-T-01
1P=J=-T-01
1P=J=-T1-01

1P=J=T=01

-
g
-

1P=G-45-01
1 P=-G-60-01

1P=H-45-01

1P=0=K5-01
1P-J-45-02

1P=J=45-01
1P=)-45-02

1P-j=45-01
1P=J-45-02

——————————————— - — - ————_———— —-—————_—. —

Angle

i

Scan ﬂﬁaa to

configuration & welded
connection. Recordabile
indication identified as
1D & 0D geometry.

Recordable indication
identified as OD
geomeLry.

Rough surface required
offset scan with scewd
transducer from pipe
side only.

|
|Recordable indication
{identified as 1D

:ou-uy.

|Recordabie indication
lidentified as 1D
|geomerry. Scanned elbow
:uu only.




IS T

Inspection Personnel

The personnel who performed the surface, volumetric and or visual
examinations were qualified in accordance with FSV procedure QCIM-4
or EBASCO procedure NDE-1. Personnel qualification records are
available at FSV for inspection.

Repairs

One surface indication which could not be buffed out was detected by
magnetic particle examination (Bw1/435-A, IP31). Disposition of NCR-
86-030 resulted in grinding the indication out, repair by welding,
heat treatment, and satisfactory reexamination.

Results

No indications attributable to inservice induced degradation were
noted in any areas examined.
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SECTION 4
CONCLUS TONS
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Augmented finspection of selected areas in main steam, feedwater, hot
reheat, and cold reheat revealed no inservice induced defects.
Therefore, the current integrity of FSV's high energy piping has been
verified, and the requirements of Confirmatory Action 6 in support of
the FSV 35 percent power operation during the Environmental
Qualification schedule extension period have been fulfilled.

Page 21




QCIM-20
QCIM-23
QCIM-24
QCIM-30
QCIM-38

NONDESTRUCTIVE EXAMINATION PROCEDURES

Liquid Penetrant Te.t Procedure

Dry Magnetic Particle Inspection Procedure
Fluorescent Magnetic Particle Inspection
Radiographic Examination Procedure
Ultrasonic Examination of Class 1 and 2

Piping Welds Joining Similar and
Dissimilar Materials

Page 2?2

Attachment 1

Issue
Issue
Issue
Issue

Issue

o W
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Pub"c FORT ST. VRAIN NUCLEAR GENERATING 3TATION p.g. Laf §
SOrvice™ rPuBLIC SERVICE COMPANY OF COLORADO

TITLE:  LIQUID PENETRANT TEST PROCEDURE ]

(Solvent=Removanle Visidle Oye Penetrant) ’

TSSUANCE ’ a
AUTHORIZED ~
Y
PORC EFRECTIVE
2EVIEW PORC 6 5 5 JAN 8- 1985 cate |-8-81, |
1.0 PURPOSE
This procedure descrides a opractice employed to detect
discontinuities open %o the surface in nonporous materfals.
2.0 ApP ITY
This procedure conforms %o the 'atest edition & addenda of the
applicable Codes any applies %0 al! solvent removad!e visinle
dye oDenetrant examinations performed at Fart St. Vrain Statfon
4s required.
3.0 GENERAL REQUIREMENTS

I [nspecticn personne!l shall Se gualif sz n accordanrce with
Procecure QCIM-4

3.2 Penetrant Materfals: The senetrant -azarfals shall be of
the solvert-removadle, visidle aye penetrant type,
manufactured Dy the Magra Flux  Corzoration, Sherwin
incorporated or Urescs Inc.

3.3 Penetrant matertals of d1fferent manuficture shall not Se
'Aternixed when performing a 3iven test

Car
-

The penetrant materials sha'l have zeen analyzed far
sulfur content ang 3ta! "alogens Tre restzual  amount
of total sulfur or nalogens snall net exceed |% Sy weight
cercification of tnese tests shal) Se :otaired far  each
senetrant mater'al  Jsed, Giving Datit cumders and test

“esuits.

caution The cremicals used “ar 'eartng  anmg liguig
senetrant testing are volatt'e ang flammac'e, thet” vagors
Tay De tox'c, safety precautions sa'l ne taken in

iclsrcance w'th the manufacturer's recammencat ans

FRm oM g om
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SORT ST VRAIN NUCLEAR GENERATING STATION

SOIvVice " PUBLIC SERVICE COMPANY OF COLORADO

3.8

3.6

4.1

42

The Iigquid penetrant examination of {ntermeciate we'd
layers sha'!l include a mintmum of 1/2 inch of the walls of
the weld groove whare possible. The liguid peretrant
examination of the finished weld shall include 1/2 ineh af
the Dase matal on each sice of the we'!d, whare possitle.

Satfsfactory results may De obtained when the surface s
'n the as-welded, as-cast, or as-forged conditieon. in
some cases, surface preparation Dy grinding or machining
may De necessary to remove irregularities that would
otherwise mask the findication or defects. Power wire
orushing, gritdlasting or sandblasting shall not e
performed on any surface which is to recefve a visible dye
penetrant inspection. The surfice shal! be free of scale,
slag, weld ripples, and crevices which will' entras
penetrant. Walds shall be final acceptance tested in the
“as welded" surface condition. The weld contour must
Blend 1nto the Dase metal without undercutting that woy'a
mask the indication of defects.

4.0 pROCEILRE

DrQ¢1¢.n1ag

4.1.1 The surface to be tested and any adjacent area
within at Teast one fneh of :ne surface o bDe
tested shall Be clean ang “ree from ofl, grease,
airt or other foreign materia’ «nich will fnterfere
with the test. Cleaning «' ' de accomplished by
vapor dcegreasing, uitrason'z cleaning or by
cfoping, spraying, swabding or brushing with a
nalogen and sulphur free solvent sucr as acetone or
alcomel. A final precleaning snal! bDe accomp!ished
Oy dipping, spraying, swabbing or Orushing with
clear, unused or redtsti!led acetone, so that tre
drea tested s well soaked. Alow a minimum of
five (5) minutes for the last “-ices “c evagorate.
Sxamine v?!u‘”y far cleanliness

Application of Penetrant

$.2.1 The cye penetrant shall Doe aon'fed sy srusting,
scraying or dipoing. The ctest surface sral! 3e
kept wetted for a minimum certsd af cen (10)
ninytes The temperature of the  cart  zeing
ceretrant  tested and the penetrant =aterials srall
ce cetween 60°F and [125°F. [f there should 2e any
ccmplete drying of penetrant Iuring thts periad,
e surface snall De cleaned ar: retested

MM C M 2 W

Page 24
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FORT ST. VRAIN NUCLEAR GENERATING STATION  Dacq 3 of §

S@Ivice ™ PuUBLIC SERVICE COMPANY OF COLORADO

4.3

4.4

4.5

46

] of Exc Penetrant

¢.3.1 The test surface shall be wiped dry as completely
as possible with dry, clean absortent cloth or
paper. The remaining excess penetrant sha!! e
removed Dy wiping with a cloth acampened (not
drippirg) with the recommenced cleaner
[mmediately dry with a clean, apsordent czloth ar
paper. Lint-free cloth or pager sha!!l e used for
final cleaning. The time for surface drying after
removal of last traces of excess penetrant and
prior to applfcation of developer shal! De not less
than five (3) or more than ten (10) minutes.

Application of Developer

441 The developer must be wall mized just prier to
application. The developer shal) be sprayed on the
surface to De examined 1n a very thin even fi'm
The deveioper shall e allowed to dry naturally
without fanning, compressed afr, etc.

Test [nterpretation L Retest

4.5.1 The fndfcations, ¥ any, srall be viewed and
evaluated a minimum of seven ") and no later tran
thirty (30) minutes after tre zavelcper has dried.

4.5.2 One retest may De serformed ~ :nin the thirty (30)
minute 1imit specified n 4.5 | acove Dy removing
the developer utilizing a 2ry, clean cloth or
caper. Use of a cleaner such  as  acetone s
prohibited. Application of dcevelcper snall be
performed as specified a4 4 apove. Test
faterpretation following a4 r~etest shall be
performed a minimum 2¢f seven (V) ard no ‘ater than
ten (10) minutes after %ne deve ccer mas 2ried.

Svaluation of Indications

discsntinyicies

y dleecing out of
ca'‘zed  surface
fram machining
sraguce simtigr
*3 the detection

4. 6.1 Defects which oaczur as mecharn'-=a
at the surface «i!' 2@ indicates 3
tre penetrant,; "Owever, 8
fmperfections such as may acz.r

markg or surface congitions ay
.

‘ngications which are not relevant
of cefects.
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SOrvice™ PuUBLIC SERVICE COMPANY OF COLORADO

47

43

4.6.2 Any fingicatton which fs Delfeved to de nonrelevant
shall be regarded as a defect unti) the indication
fs efther eliminated by surface conditioning or {2
fs demonstrated t0 De nonrelevant.  Nonrelevant
fndfcations and Dbroad areas of pigmentation which
would mask fndfcations of defects are unacceptadle
and require retest.

4.6.1 Relevant indications are those which result from
mechanical dfscontinyities. Linear ingfcations are
those fndfcations in wnich the length fs more than
three times the width. Rounded indications are
fndications which are circular or elliptical with
the Tength less than three times the width. Only
‘nafcations with major dimensions greater than 1/18
fn. shall be considered relevant.

Acceptance Standard

4.7.1 Unless otherwise spec fled, the following relevant
‘nafcations are unacceptabdble:

a Any cracks and 'inear ingfcations.

9) Rounded ‘ndfcations with dimensions greater
than 3/16 inch.

¢) Four or more rounded ~2ications in a 1ine
separated Dy 1/16 inch or ‘ess ecge~to-edge.

d) Ten or more rounded n2ications in any six
square incnes of surface whose minar dimension
‘s no Tess than cne 1nch with these dimensions
taken A the mos* unfavoradle 'ecation
relative %o the nafcations se1ng evaluated.

4.7.2 Acceptance of components examired Lrder ASME
Secticn Al shall Dbe fn accorsarcze wish Arcic'e
IWB=3000, and caragraon [wB8-31.2 as ‘% ~elates o
Taole [wB=3410<1, "Aczeptance Stancaras’

223t Clegning

4 8.1 With the excention of defective areas reqQuiring
Te2aTr, the cenetrant matertals sha’l Se removed 3y
first wining, chen By cleaning with acetzre %2 a4
Jegree tRat "0 penetrant materials  cemain  wnen
examined with the unaided eye.

MMM a wm
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| —

5.0

o
«©

¢.9  Records

4.9.1 Records shall be mafntained on the P3C Liguid
Penetrant Test Report form (Attachment QCIM-28)
The test report shall De completed with 4!
necessary information including penetrant materials
type and batch numbers, . e. SKL-S/A12345, SKkC-
$/867890, etc.

4.9.2 Test reports shall De completed and administered
per the requirements of procedure QCIM-2. .

P

ANSI B31.1 - Power Piping

ANSI B831.7 = Nuclear Power Pipin

ASME Code Section [II = Nuclear Power Plant Components
ASME Code Section VIII - Pressure Vesse's

ASME SEL6S - Ligqu'd Penetrant [nspection

ASME Code Section V =~ Nondestructive Examination

QCIM=4, Noncestructive Examination Personne! Qualification
and Certification.

QCIM=2 Preparation & Control of Nondestructive Examination
Test Reports

ASME Coce Section XI = Rules for [nservice [nspection of
Nuclear Powar Plant Comporents

ATTACHMENTS

None

COMMITMENTS

The steo(s) ana section(s) 'isted 32elow "ay "0t De deleted
without fssuance of comparable zont=als. The srocedure ‘tself.
' iaittated as a result of commitment Zarfrective action, mnay
A0t Se cdeleted without tssuance of comparac'e cansrals

o wn LR R R Y R R
R

-

i Nore

M Ccm ams
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PUb“C FOQRT ST VRAIN NUCLEAR GENERATING STATION Page | 3¢ 7
SOIviCe™ PuBLIC SERVICE COMPANY OF COLORADO
il
TITLE: Y SARTICLE INSPECT PR r
|
i
‘!EUZNE! Bl
AUTHORIZED |
3v
PORC EFRECTIVE |
AV Ew 855 JaN 8- 1905 oAt 1-8-80 |
B
1.0 PURPOSE ]
|
This prdcedure outlines the requirements for performing magnetic !
particle examination of surfaze and slightly  sub=surface
dfscontinuities n materials with ferromagnetic properties using
the direct or rectified current or AC or OC yoke with dry
magnetic particles.
2.0 APPLICABTLITY
This orocedure conforms to the Tatest editions and addenda of
the applicadle Codes ana aprlies o dry magretic particle
examination performed at the Fort St. Vrafn Station as required. |
3.0 RAL REQU.IEMENTS

3.1 Inspection personnel who perform t=e 2uties specified in
this procedure shall De aqualified fn aczardance with the
equirements of Procedure QCIM-4¢

3.2 The magnetizing equipment snall be cacab'e of inducing a
nagretic fleld of suitable fntensity 1n sre art Seing
examined.

1.3 2ry  fren powder shall e Jsed as the fnspection medium
This matertal small me of nign SerTeadt 'ty angd 'ow
"etantivity, ang of suitaSie s'ies 472 sraces %o sroduce
readtly magnetic sartic'e i1ndfcations. The zalar af tee
medium  shou'd D@ such that 't sravides 4 cantrast %9 tte
Sackground of tne test surface.  Test surface srall Ase
exceed S00°F

.31 Red, gray or wnite iron powder, Sarcer lesearch 3r
equa! shall Se used
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1.4 Surface Preparation

3.4.1 Prior to evamination, the test surface and any area
ddjacent o the test surface within cne ineh
mintmum, shall De dry and free of any extrianecus
matter that would interfere with tne examination

3.4.2 Detergents, organic solvents, descaling solutien,
pafnt removers, sand or grit Blasting, ang
Segreasing are methods that may De used %o clean
test surface.

3.4.0 As-cast, as-rolled, ds“welded, and a4 ~forgeq
surfaces are savisfactory for examination, provided
the surface does ot interfere with the
interpretation of the test.

3.5 when it 15 necessary to vertfy the adequacy or direction
of the magnetizing field, tne Magnetic Particle Field
fnafcater  described fn ASME Section V, Article 28
(SA=275), Figure 8, or an equivalent fndicator shall De
Jsed Dy positioning the indicator om the surface to De
examined.

3.5.1 whan using ehis indicatar, a suitadle flux or fleld
strength s inafcated when 3 s aarly defined ine
of magnetic particles forms az-3ss the copper ace
of the indicator when the mag-etic particles are
Wwplted simultaneously with ==a magnetizing force.

4.0 PROCEDURE

4.1 Proa Examination Method
4. 1.1 Magnetization smal! D8 continuous during the

examination.

$.1.2 The test area shal' e magretizes 3y Jsing sersadle
sred type electrical contacts cressed ajainst  tte
surface.

4.1.3 Proad spacing shall De at 'east six (6) fncres 3ut
"0t More than eignt (8) faches.  when the jecmettic
configuration of 4 part s such that arsg soacing
of Tess than six (8) ‘nches ‘s reguired, area
524C'7G May e decreased Syt it mo time small
S04Cing 2@ Tess than tnree (3) ‘rcres

414 Prods must Se «ept cledan and dressed to srevent
‘ogﬂqq

MM c I 2
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4.1.5 The magnetizing current smnall ne:

4) Materfal with thickness less than 3/4" - 30 to
110 amp per fnch of proa spacing.

%) Materfals with thickness greater than 3/4" -
100 to 125 amp per inch of prod spacing.

4.1.6 On  each cest area, a nminimum of two (2)
examinations shall ce performed, with pred olaced
50 the lires of flux of osne examination are

dpproximately at right angles to the lines of #lux
to the other,

4.1.7 Examinations shall Be conducted with sufficiant
overlap to assure 100% coverage at the estad!!shed
sensitivity,

4.1.8 The ‘ron powder shall be awplied fn a Tight, evenly
distributed cloud with a Parker Research (moce!
P8~1) powder blower or equivalent. Excess powder
shall be removed Dy a ‘ow oressure afr stream.

4.1.9 Demagnetization when required, shall be performed
using the AC step down method.

Col! Method Longttudinal

4.2.1 Magretization small e z:etinuous during the
examinaticon,

$.2.2 The magretizing current small e
a) For parts with a4 L/0 ~atio greater than ar

equal to 4

Ampere=tyrns = 3;:00

2
\-:d} v &

»]

D) For parts with a4 L/0 #a%i2 'ess tran & sut
equal %o or greater that !

Ampere=tyrng = 450C0C

-~

¢) “arcs with an L/0 ~atio 'ess tman 2 srall met
Se tested oy this nethed

$.2.1 wWhen the cai) s made of 4 wourd zaole arsuns tee
Test 2are, the cotl wurns small se closely spaced

fORMCIM 2 W
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$.2.4 The effective fleld axtends six (8) inches an
efther side of the cotl.

4) Long parts shall be magnetized in sections.

4.2.5 Particles shal! e applied ‘n accordance with
Paragrapn 4.1 8.

4.2.6 At least two examinations shall ve performed on
€ach area.  The second examination srall De with
Tines of magretic flux parpendicular o the flun
girectian in the first examination.

$.2.7 A aifferent means of magnetizing may Se used for
the second examination.

4.3 Ofrect Contace (Clreular)

4.3.1 Magretization shal)  be continueous during the
examination,

4.3.2 Direct or rectified magnetizing current shal! be
Jsed. The required current shall Se determined
using the following guide!ines.

a) Parts up %o five (§) fmz=as fn diameter: 700
to 300 amps per inch.

2) Parts five (85) inches *: ten (1Q) fnches in
dlameter: 300 %o 700 amos ser ‘neh.

¢) Parts ten (10) to fifteen (.5) fnches in
aiameter: 100 to 500 amps cer ‘nch

d) "Pg’ over "“..ﬂ (ls) AChes 'n :"m.‘.' |
100 tc 320 amps cer inew

e) For parts with geometri: scaces 2ther than
, fIURG, the magretiling  imcerage "ay e
| establisred using the Magret': Pareicie figlg
: Indicator per 1.5
!

$3.3 Parvicles small ne asplied o acIorgance wish
Paragrasn &4 | 3.

$ 3.4 Ar Teast two examinations sra’l se careied aut 3n
QACH dred. [N the Second examiration, tne | ines of
magretic flux shall De persencicuiar %z throse far
tre first examination A a'*farent meuns  3f
TAGRETIZING Mmay D@ Jsed for the second examinatian
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44 Yoke Methoo

441 The Yoke Method shal! be 'imited to locating
dtscontinyities cpen to the surface.

4§42 Ar AC., Yoke may Dae used providing the yoke has
11feing power of at least ten (10) pounds and 0.C.
Yokes must have & 11fting power of at Teast forty
(48) pounas.

$.4.3 A pele spactng of 3 to 6 inches sha'!l De used.

444 Particies shall de applied In accordance with
Paragrapn 4 1.3

4§45 At least two separate examinations shall pe
performed on each ared. The second examinations
shall be conducted with the 1ines of the flux in 2
dfrection oercendicular to the first direction An
alternate metrod of nagretizing may bDe used fir tre
SeCONd examination.

4§46 Examinations sha)! Be conducted with a mintmum of

cne (1) nch overlap ta assure 100 percent
coverage.

§.0 CALIBRATION

.1 Equipment with ammeters shal!l 2@ ca ‘zrated and shall have
Jnits meter accuracy vertfled by equ :tent tracead'e o 4
Nationa! tancarg. The units meter smal! not deviate Oy
more tham olus or minug 0% of ful) scale, relative %o e
actual current value as shown By tast =eter

5.2 vores srall pe calivrates oy detereining their 'ifeing
Sower, per paragraph 4 42

5.3 wRen  equioment with uncal‘Drated aTmeters nust De Lsed.
477 technigues sral! e proven 3ing e “ie'd ingicatar
cescribed 1n Section 1.5 prigr 22 use

6.0 ACCESTANCE CRITEZ3IA

§.. Ay in@ications which s Selieved 43 e non=relovant
s"all Be regarced as a4 defect unt the defect 'y
e ‘minated 3y surface cergitioning ar 't ‘s ~eceramireqg By
Lhe same or other nondestructive test Tetrog

MM omamm
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6.2 The following relevant 1nd'cations are unaccentadle un'ess |
specified otherwise.

6§.2.1 Any cracks or !inear indfcation.

§.2.2 Rounded Indications with dimenstons greater than
3/16 ineh.

6§.2.3 Four or mere rounded Indications in a4 line
separated Dy /16 inch or less, edge to edge.

6.2.4 Ten or more rounded indications In any six (§)
square ‘nches of surface with the major dimension
of this area not %o exceed six (6) inches with the
area  taken ‘n the most unfavoradle location
relative to the ndications defng evaluated.

6.3  Acceptance of components examined under ASME Section L]
shall De ‘n accordance with Article [WB=3000, ana
paragraoh [wB-3112 as ‘t relates to Tanle [WB-3410-],
"Acceptance Stancards.”

7.0 RECCADS

7.1 Results shall be documented on the Public Service Comoary
"a'noztc Particle Examination Reps-:  form  (attachment
QCIM=28). The ctest report shall ze zompleted with a' |
necessary ‘nformation, sigred and  zated By QA/QC
personne!

7.2 Test resorts  sma!l  se cansecut vely numbered and
dcministered per the requirements of Procecure JCIM<?

ML IMm 4
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8.0 REFERENCES
8.1  ANSI 831.1 - Power Piping
8.2 ANSI 8 31.7 - Nuclear Power Piging
8.3 ASME Section V - Nondestructive Examimation

8.4 ASME Section XI - Rules for [nservice [nspection of
Nuclear Power Plant Components

8.5 QCIM=2 - Preparation and Control aof Nendestructive
Examination Test Reports

8.6 QCIM-4 - Nondestructive Examination Parsonne!
Qualification and Caertification.

ATTACHMENTS

9.1 None

COMMITMENTS

The step(s) and section(s) isted Delow may not De deleted
without ‘ssuance of comparadle contrals. The procedurs ftse!?,
fF fnittated as a result of commitment :o--ective action, may
not Se deleted without ‘ssuance of comparas @ controls,

¥:3 None
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TITLE:  ELUORESCENT MAGNETIC PARTICLE INSPEZTION

T!Euiﬂzti

AUTHORIZED
oA
PORC 23z

REVIEW BORC 85 5 JAN §- 10s¢ At 1-2-80

1.0 PURPOSE

This procedure outlines the requirements of a method used In
perfarming magnetic particle examination of surface and sligne'y
subsurface dfscontinuities 1n materfals with ferromagnet ¢
progerties using direct or rectified current or an AC or 0C yone
uttlizing wet, flicrescent magnetic particles.

2.0 APSLICABILITY

This procedure confarms to the latest editions and addernca of
the apoitcab’e Cocdes and acplies to al) “TLorescent magret::
particle fnspection performed at 25C fact’ < as as requires.

3.0 GEMNERAAL REQUIREMENTS

3.1 AlY persennel who perfarm  the dut 25 soecified in thigs
srocedure shall bBe qualified i acrirmance with the
requirements of procedure JCIM-4

-
e

The magnetizing equioment shal! Be cacas e 3f rSuc'"g &
nagretic flela of suftadie ‘ntensity ‘2 sme  sare teng
examingg.

.
.

33 Tre examination shal!  se canguctes e i Jareaned irey
«577g flitered Dlack 'fgne. The Slace 3%t ‘aseasisy  at
e surface uncer examination small se ~eai.e g at 'east
3NCE every 3 Mours, 4nd wrenever the  wore  lacgtian 'y

IRarged,  Ls5'ng 4 meter which s ensitive 59 Tigre in the

Jtraviglet lsestirum ang zentered on 143 fancmeters (*m)
1650 A%)
, :
|
| 14 Two readifgs Lrall De taken; the e without 4 filser
| 72 the secing with an yltraviolet (1é3em) asssrnieg

i frizer 27aced sver the SeNSING element 3 1eg meter Thg
, SCCRT rRad'ng snhall De subtracted from the firgt and  the
! diffarence 572l De 4 Minimum of 300y W oowd

- . ’ | LR N )
3.5 ne Black St SuiD srall De turnes 9n arg 4! 'owed ¢
n 3f five minutes 27'ar 23 use

ORMC T L e
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3.6  The test surface shall not exceed 15°F
3.7  Surface Preparation

3.7.1 Satisfactary results are JSudlly oBtained when tre
surfaces are 'n the asewe'ced, as-rolled, as-case
or as~farged cangition However, surface
preparatien 2y gringing or machining may e
necessary where surface frregqularities could mask
Ingications Que %o afscantingities.

3.7.2 Prior to eramination, the surface to De examined
4nd all acjacent areas within at least one ines
shall Be ary ang free of a4l gire, grease, lint,
scale, welding flux and spatter, of! ar other
GXTrANEOUS matter that cauld interfere with the
examination.

3.7.3 Cleaning may Boe aczomp!ished using detergents,
organic solvents, descaling solutions, paint
FemOvVers, vaADOr degredasing, sand or grit blasting,
or yitrasonic cleaning metnods.

3.8 when i1t s mecessary %2 varify the 1223uacy or direcsion
of the magretizing file'd, the Magrs- = Particle Field
[naicator descrided 'n ASME Sect i~ v, Arsicle 28 (SA
278), Figure 8, or an equivalent ing :izar srall Be used
By positioning the indfcatar on :+e surface to Be
examined.

1.8.1 wWhen using this fagizasar, o sutsan’e *'ux or fie'd
STFENGIA 1S 1AQICAteC wrhen 4 CTeary defireg ine
3f magretic parcicles ‘arms act3ss the cacser ‘fice
of the Ingicator when e magret : sartiz'es are

I 031108 simuitanecus’y with tta Tagretiziag farce

! (f aclearly gefned ''ne 1§ =3t “sr=ad, ar i st

farmed N he Jesired 3irectiie, s%e nagnetiiing

techniague sha'! e changed ar 4c;.sted

! 3.7 3aeh Corcentratian
!

' b d 4 ial - R -

9.1 ke nigta Sath COngent It 2 af  susoerded
TAGOALIC SATLIC NS SMOUIS DR 't aciirrance wite
TArLfACtLrens PRCoMmEndat i ons 472 RT3 D@ crecked

-

Sy 3etting volume measurements a4
tRE S00CT P10 concentration of 4 24ty Basts

d'ntained At

!

|

|

1 3.9.2 Tre recommences setting volume ‘s fram 0 L ml ta
S ol ia g 100 m! 3ath samoie.  Lnless atherwise

| e flad By the manufaciurer

!

]

eMc I 2
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3.10

¢1

3.9.3 Bath concentration shall be determines Sy measuring
fts setting volume tnrough the use of an AST™
pear=snaped centrifuge tube with 4 L ml stem (0 0%
ml dfvisions). Before samoling, shake tne
suspension wall 3 assure a4 thorougn mixing of 4l
particles. Take 4 100 m! portion of the sussensian
and  allow It ta sett'e for aporoximately 10
minutes. The volume settling out 4t the Botiam af
the tube s inafcative of  the  partize
concentration  i1n  the  Bath. [f the  Ban
concentration 13 low particle content, add a
sufficient amount of particle materials to obtain
the desired cancentration.  [f the suspension s
Righ in particle content, add sufficient venicle o
00ta'n the desired concentration.

3.9.4 1f tre particles acoedr %o 5e loose 439 omerates
rather that 4 solid Tayer, take a4 secand sample.
[f stil] agglomerated, the particles may Nave
Decome magretized and the solutton sheu'd be
reciaced.

Suspension Veric'es

3101 Susoension Venic'es smrall ne ceveon Base 011 ‘7
or equivaient.

4.0 2R0CEDURE

Peag Examination method.

'

& 1.1 Magretization sma!
examingtion

S0 CantiAUAuS during the

The et ared shalT e magretizer Sy Jsing zartasle
Preg type electrisal CoMtacts IUeesed  AgaMET the
surface

-
.
L)

§ 1.3 Preg s0ac'mg sha’' 50 4t Teast $'x (8) ‘meses But

not mere than (8) 1nches aTen te Jeomettie
canfiguration of 4 Dart '8 sudt thet 3red s0ec' Mg
of Tess than six (8) ircmes 5 required, 378

ISACTRY May D@ Jecreased Dut At Yo Yt 1%
SSACIAG SO Tess than three () TrLves

& L4 Deaas must DR R0t Clean ar? 2retied L2 srevent
‘O:.'G;

newm M 2
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6.1.5 The magnetizing current sha!) de.

4)  Matertal with thfcuness Tess tman 34" - 30
110 amp per inen of prod spacing,

2)  Materfals with thickness greater tham J/4" -
100 ta 129 amo per inch of prog spacing

1.6 0n  each  test  aren, 4 mintmum of twe (2)
examinations sna'l De performed, with prod placed
S0 the Times of flux of one examimation are
dppronimate'y at right angles to the lines of flux
t3 the other.

1.7 Examinations shall De conducted with sufficient
over'ap to assure 100% coverage at the estad!!sred
sensitiv ty.

4 1.8 The wet f Lorescent particles sha'l De applted in a
Tight, evenly atstributed ¢loud.

§ 1.9 Demagretization, when rsquired, sha!l e perfsrmed
810G the AC stepdown methed

Cotl Method (Langituginagl)

$.2.1 Magretization small  Be cintiruous during  the
examingtion,

$2.2 For ahiy  techmtaue,  magretiiation  small Be
Mccompliished By SaviiAg  curtent  tAROugN 4
fultiosyrn “ined 23'' 9* a0 @ that s wragoed
droung the 2art oF  sestien 3f  the sart D e
tam neg

-
L
.

Otrect or re22'f'0d zursent %4 ' 20 4308 "™
FOOU P00 FIRTE STReNgtR SR e 10 gL ated  Jased
on  the Tength (L) and tre 2'amete” (2) of tre 2ar
in sccorgarce with 4 2.4 4. 5. 472 ¢ 300w Ll
PATLE 47T D0 enamired A Ject iRy a9t tg evceed
A8 e and L0 hcnes Ml 20 Lied Yar o tre part
(L) 1n caleulating e requi*ed “'g'g strqngen
fam agmeaylingeiga! pa%ts, (3) %0 %0 tre *aaimue
TSI sectione] 2tagons

- . - . \
$.3.4 Thre magretiiing cuiment shal! S0 (2 0%

0)  For zarty with L0 Ratian jreater than e
sl %8 &

v m g wm
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B) For parts with & L/0 ratio less than & Syt
equal %0 or greater than 2.
Ampere=tyrns = nggg
o/
€)  Parts with an LD ratio less then two sha'l mot
S8 tasted Dy this method.
$.2.5 When the cat) i made of 4 Cable wound around the
test part, the cot! turas shall be close'y spaced.
2.6 Parvicies shall e oplied 1n accordance with
Paragraoh 4. 1.9
$.2.7 At least two examinations shall be performed an
®4Ch ared. The second examination shall Be with
'ines of magnetic flux perpendicular to the flux
Frreciion ‘n tre firet examination.
428 A aiffarent means of nagretizing may de used for
the secang examination,
$.2.9 Qemagretization, when requires. shall e serformeg
using the AC Stepdown metnod.
&1 Dirmes Contacy “etrse (Clrgylar)
€ 3.1 Magrenization  smal!  Be c3ftrusus Quring the
.l‘.’ﬂ.g!ﬁﬂ.
1.2 For  this  tecrataue,  magret zatisn  shall  Be
ACCIml 190 3y passing current LAPSUEN tRhe Bart %0
58 acamineg.
$§ 3.1 0trecs ar rectifieg Magretiziag zir ent she!! oo
308,  TRe required current 1% e daterti g
ysing the following guide!l ines ‘
|
4) Parts W0 %2 v (9) 1ncmes m ites 3lameter ;
\ T30 13 900 amos per ‘ngn |
|
| 8) Arts Tum (8) Tmemen 88 (L) imemgg ta suter
3tameter 300 %o 700 amps e rem
i
f D) Parts ten (10) to 1fueen (3] trzhes ih suter
i 2tameter I00 o 500 amps ar enn
| 3) Parts sver fifteen (18) ‘mcmes ‘A suter
stameter: (30 w5 110 amps per mew
l
- e J

eM LN 4
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e) Far parts with geometric shages other than
round, the greatest cross-sectional dtagoma!l
fn a plane at rignt angles to the current #laow
shall cetermineg the nches to De used in the
aScve competitions,

f)  As ar alternate, far nonezylindrical sarts
anly, the magnetizing amgerage Mmay De
estaciisned By using the Magretic Particle
Fiala [ndfcator as specified in Section 1.8

$.3.4 Partic'es shall be applied tn accordance with
paragraph 4.1.8,

§.3.5 At Teast two examinations shall be performed on
4Ch area.  The second examination shall De with
Tines of *lux perpendicular to the flux direcstion
of the first examination.

$.3.6 A aifferent means of magnetization may Se used for
the second examination,

4.3.7 Cemagretization, when required shall be performed
43113 tne AC step-down methoc

4.4 Central Conguesar Metnod

.41 Magnretization small  De cirtinuous Quring the
examination.

442 For this techriaue a4 central zarductor shall be
J50C %3 examine the internal surfaces of ring or
sylingrically snages parss. TRty technigue may
4753 30 used for examining the c.tiice surfaces of
tRese snapes.

S 4.7 where Targe dameter oyl incers ice %2 38 examices.
the conducter shall Do positcred 2 cse 2 tre
interngl surface of the 2y i‘irdgr when  tre

SRCLCTar 1 nOt centered, the i mfarence of Lhe
cy'irser  small Be enamired 1 inzrgmgnts A
Magretic Parsicle Field [mgizatie,  4zsl‘es .
dc3osance with Section 1 3., smal' e usez iz
SIS TSN the extent of tre arz rege "dy e
e aMIned far QACh CONULCLOr pOs Y an
§ 4.4 3Bars 27 zao'es may be used as zertey! Sarguctars

|

|

eMc M g
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445 The fiald strength required snall Se equal £ smas
determined ‘n Section 4.3 for a Single turn zentral
conductor. The magnetic field shall be increased
'n progortion to the numoer of times the centra!
conductar cadle passes through a hollow pars.

446 Particles srall be applied in accordance with
saragrapgh 4.1 .8,

.47 At least two examinations shall de carried sut an
Q4Ch area. [n the secand examination, the lings of
magnetic flux small be perpendicular ta those for
the first examinmation. A gifferent means of
magnetizing may De used for the second examination

4.4.3 Qemagretization when required sha!l be performed
using the AC step~down method.

Yoke Metnod

$.5.1 The Yoke Method shall be limited to locating
difscomtinuities open %o the surface.

4.5.2 An AC. VYoke may be used srsviding the yoke Mas
1¥21ng power of at least ter .2) pounds and 0O ¢
Yokes must have 4 11fting soee- of at least forey
(40) pounas.

4$.5.3 Apole spacing of 3 20 § incres shall be used.

$§.354 Parvicles small be icolied ‘'a accardance with
Paragrapn 4 | 3.

6.5.5 At 'eASt  two  secarate exartications shai! be
cerformes on each ares. Tre se23ra examinatians
snall Do cungueted with the 1ires af the flux n &
Sirection persenaicylar %3 the firgs 2 rgetism  An
dlternate metncd of TAGNetIZIAG ~1, e Jsed far tre
Secona examingtign

156 Examirations shall  De comductes «ich 8 Rintmem 3f
One 720 over'ao to assure L100% ::iverage
37 Cemagretization, when requires sha e serfirees

4875 the AC step~20wn methog

§.0 CALIZRATISN
S.1 Magret‘: Particle equioment srall e cal'srated. 4s @
MIATMUM, At T248% CNCE 4 yOUr, OF whRTeVer tha  egu sment
Ras Ceen re04'red, overnayuled ar damagea
L
SIMMC 1T @ e
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5.2 Equipment with ammeters shall have JATLS meter aciuracy

verified Sy equipment traceas'e to a Natfona!

The wunits meter small not deviate By more than plus ar
minus 10% of full scale, relative ta the actial

value as shown Dy test meter

$.3  VYokes srall e caliSrates 3y Jeternining thefr lifeing \

POwer, as per paragragn 4.5 2,

5.4  When equipment with Jncalibrated ammeters nust e used,

all techniaues shall De proven using the fie'g
described in Section 3.8 prior %3 use.

6.0 ACCEPTANCE CRITERIA

6.1 Any indication which s Se!faved %o De non-relevant sha!!
De regarded as a4 defect unti) the defect is eliminated by
surface canditioning or 1% 15 re=examined Oy the same or

OtRer foncdestructive test method

6.2 The following relevant indtcations are unaccestadble unl s

spec fied otherwise.

6§.2.1 Any cracks or linear ingicat: -~

6.2.2 Rounded tngications with = -<gnsions jreater than

3/16 ineh.

6§.2.1 Four or more rounded ‘n2izations 1
saparated Dy 1/18 ‘nem or less, a2ge o edge

Stangars.

current

ingfcatar

a ‘ne

§.2.4 Ten or mere rounced ngtcatisns  in any six (§)

square inches of surface with e malar
of thts area n0t %8 exzeed s« ()
dred  taken ‘n tme mos: Jf3vsranle

atmensian
freees with tre

Tecasion

rFelative %0 the ‘na‘zatians Se'*3 avalLated

"Acceotarce Starzaras

.

8.1 Aczestance of camponents axamined Lrze~ ASME Sectiam 1!
shall DBe 1n aczargance wits Areic' g ‘a8=30
saragraph  [wB-3112 as 't relates 3 Tin'e (wg=14.0-],

0. arg

WITH the excestion of defectiive aress req. ring repair,

the fluorescent nagretic particles sha ! se *e"oved firge
Sy wiging, tren By cleantng «ith acetsre 3 3 Jjegres trRat
0 24reic as rema'n «hen examired with *%g .r3 3eQ aye

AN M G M
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8.1 Results small be documented on the PSC Magnetic Parsiz'e ‘
Examination Report Form (Attach. QCIM=28). The tes: I
report  shall De comoieted with all necessary in‘armatian, |
signed and zated oy QA/QC personne!

8.2 Records and reports genecated as a4 result of tntg

procecure shall be compieted and adninisteres per tre
requirements of procecure QCIM<2. |

9.0 RESEAENCES ‘
9.1 ASME Section V - Nondestructive Exam‘nation |
9.2 ANST B31.1 - Power Piping '
9.3 ANSI B31.7 = Nuc'ear Power Piping
9.4 QCIM=2 - Pregaration and Contral of NOE Test Reports

9.5 QCIM-4 . Nondest uctive Examination Personne!
Qualification ang Certificatiaon

| 9.6 ASME Section XI, 1980 Editien up =2 ind taciuding Wincer ;
| '81 Agcenca

10.0 ATTACHMENTS

None

nnm!oungs

The sten(s) and section(s) ''stad e ow "ay "ot D@ 28'eted
witRCuUt fssuance of comparadie cantrals The 2r32edure 't30'Y,
PEoimitiated a3 4 result 3f commitment C3r"est v ACs'en, =gy
MOL D@ Ceeted without 135.ANce 3 23MPArAD 4 tietes’

-
P
L ]

)

11.. None

foAMC I 2 W
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s
.

3.4

1.0 2YRPOSE

This procedure descr'des the ~equ!rements of and the nethod used
| for radfograpnic examination at Fort St. Vrain Station.

2.0 APPLICABILITY

procedure conforms o the ‘atest editions and addenda of

the apolfcanie codes and aoo'fes to Radiographic Inspections
| parformed, 4s requ'red, at Fort St. Veatn Station.

3 REMENT

ATT  persennel performing and/or eva'uating radiographic
examinations snal'! De qualifiee ‘n  accorgance with
procedure QCIM-4 and the “Pub’': Service Company of
Colorage Incorporated Marua! of Zperating ane Emergency
Procedures for Radiograpny”.

<rawings, contraces or  Process/ inspection  Record
Checklists shall spectfy the ertent of  radtegraphie
exarination, as required for eachr  ‘tem.  Ragtograsnie
‘ocations shall De mared cn the drawifgs 4% app!icatle

Part Conflguration: Comsideration 374!’ 3@ §'ven %2 %%
Se8'gN DArts, COMDONents NG we'ds L3 Jermit Ateroretad e
radiograpnic examingtion

3.3.1 Baceing Rings or Strips: A Baceing ring or strip,
‘fi% ts to 0o Teft fn place, snou'd De of sueh
$20 and conflguration that 'ty ‘mage wil! mgt
‘nterfere  with the  intersretat on of he
*agiograph

Surface Fiaign of Watertals:  Surfaces shall satisfy the
*eguirements of tre apoitcatle materia's spec'tications,
with aagit'ona’ surface conditioning ‘¥ ~ecessary, 9y 4ty
SLITADTE DPOCESS 0 4 209Tee thAt  surface  reagularities
SONNOT MASR 0F D0 S0NTLN0Q with giscontinyiLies
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3.5  Surface Fintsh of the Wwelds: The weld rooles or weld

16

surface ‘rregularities on  Both the  nside  (where
accessible) ang outside, shall De removed Dy any suitan'e
mechanical process %0 SuCh 4 degree trat the rosuiting
radiographic contrast due to any ‘rregularities cannot
mask or De confused with the ’nc?o of any objectionadle
defect.  The weld surface shall merge smoothly fato the
Dase material. The fintshed surface at the reinforcement
of all Butt-walded joints may De flush with the adjacent
Dase material, or may Mave 4 reasonad'y uniform crowa, Aot
L0 exceed the limits noted n the referencing Code section
or Spectfication.

1ograph! »

1.6.1 Radtation sources may be efther t=-ray wWulpmenrt or
Fagdtoactive 'sotopes.  Recommended f-ray machine
voltage setting and radio=!90t0pe SOurces to De
used for radiography are In  accordance with
Attachments QCIM=30 A, 8, or C.

3.6.2 Except a3 provided 'n 3.6.1. the recommended
minimum thickness for which radicactive 1sotopes
may D@ used 's a3 follows:

MATERIA 2SI 192 SOBALT 60
Stee! Q.78 ia, 1.50
Copoer or

High Nicke! Q.65 in, 1.0 1,
Alumingm 2.90 n

1.6 when 1t 'y net practical 15 serform “Ag'egreaphy
within the "imitations of J 6 L or J 6.2 or when
SLher aQioactive  's0ta0es strer than [eidtum 192
or Cobalt 60 are used, e srocedure ™!l e
proven satisfactory By actua’  cemerstratian  af
PONOLrAMEtAr "Rs0 Ut iONS QN tRE MIAIMUM  tRIZRAGSS
of the matertal radiograpned

pie Bilm

1.7.0 Radiographs sral) Be mede using “1'm Type | or "yoe
(D, Taple 2, of ASTM SE 9

370 [nsensifying screens when Lsed, sna'' Be Lead o
008 Allgys.

1.7 AT 00w sra'! Se 0rocessed & iewed ‘n accordence
Wi FeCommended Sractice AST™ SE«94, d4ee (11

AMCMm a e
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3.7.4 A radtograohs shall be free from mechanizal,

1.7.%

31.7.4

1.7?

chemical, or other Diemisnes to the extent that
they cCannot MASK oF De confused with the ‘mage of
any dfscomcinuity 'n the ooject deing radiograsnes.
Such Dlemishes nciude, Dut are not ' imiteg o

4) Fogeing

B) Processing defects sueh a8 SLRRARY . water
mArRS, or chemiczal staing.

€) Scratches, finger marks, crimps, dirtiness,
STALIC marks, smudges, or tears.

@) Loss of detal) due to poor screentasfilm
contace.

0)  False iInufcattons due to defective screens or
internal faulns.

Scattered radfation may be reduced Dby suitadle
filerattion. AS 4 check  on  Dachescattered
radfation, a4 Tead gymbe!  "8" with minimum
aimensions of 1/2% n metght and 1/16%  1n
CRTCRness, shall Be attached to the back of the
film nolder. If a 1ight ‘mage of the "8% appears
On the ragdiograph, protect i from the Dach-scatter
s Insufficiont and the raciograph 's considered
unacceptad’e.

The  transmitted  f1lm  gensity  thraugh the
rediographic 'mage of the body of the aopropriate
penetrameter and the ares of aterest snal) e L B
nintmum for single fiim viewing far  adtegraphy
M8 with an Xeray source and 1 0 minimum for
FOGIOgTEDNY Mmade with & gamma  tay  sourte for
CoOmposite viewing of multip'e *''m enposures, eech
10m of the compasite set sMall Rave 4 AiAteum
density of L. 1. The manimum density shall pe 4 )
for either sing'e or compciite viewing .
tolerance of Q.08 In gersity 19 allowed for
ARTALIONS Detwaen densitometer feadings.

E15R07 4 2eNIOMOtar OF SR80 wadge Zomoariien fi'm
hall B8 used  for  Judging e deny 'ty
requirements.  The density of 5100 wedge comparisen
SPATT e vert fied with 4 calDrated step wedge fie
tRacoad’e 0 4 Netioma! Stardars al'Bration
i"al! o0 per QLIMe]
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1.7.8 A system of radiograoh fgentification vrill be ysed
L0 produce  DATRMARIAT  fgarii fea ‘or  on  tme
Fadiograph tracedd’e to the Job Aumoer, :amponent,
weld or we'd seam, or part numDers, as Jppronriate.
This fdentification gsystem goes not recessartly
"equire that the ‘nformation appear as radiograsnic
fmages. In any case, thts information shall not
obscure the ares of Intarest,

3.7.9 Location markert, whigh  are o woear a
FAQTOgraphic Images on the film, shall Be placed on
She Dart * MOt on the cassette * and their
Tocations shall be marked on the surface of e
PAFL DOING radiographed oF on 4 MAD 1A 4 manrer
PAFMItLING the 4res of nterest on 4 radiograph o
58 accurately located on the part, and praviding
tvidence on the radlograph that the required
coverage of the reglon Dbeing examined has Deen
obtained.

4.0 SMARPNESS OF RADIOGRAP IS [WAGE

The following table s to be used a3 & guide but not for
the  rejection of radiographs unless the  geometrice)
WAIRArDNesS excends 0 070 in

Matartal .9
"N“““ in. lnou ‘n
under 2 0.020
2 througnh 2 0.030
Jvar ] through 4 0.080
Jreater than 4 0.070

Matertal  tAICRAONS 'y tRE thIZiress 3R whiER  the

SeRRTEameter 'y Dased,

e

Aw LM B
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Geometric  unsharoness  of  the  radiograph shall be
determined n accorgance with:

ug = Fa/0

whare

ug * geometrical unsharpress

F * Source S'2e. A manufacturer's written statement

documenting the actua! or maximum Source S12e or

foca) spot shal! De acceptad'e as Source S12e
verification.

[ ® Ofstance, 'n., from Source Side of weld or
sBJect Deing radiographed to the f1la.

0 ®  d'stance, 'n., from Source of radiation to we'd
OF oBJect Deing radiographed.

5.0 [MAGE QUALLTY INDICATORS

Radiograohy  small Be performed with & technique of
sufficiont sensitivity to Gispiay the penetrameter

ANG the 100c fied hole, which are sssential Indications of
the quality ‘OQYO of the radiograen. The radtographs
hall alse d'splay the ‘gentifying ~Lmoers & letters.

The penetrameters shal! e manufactured and Tdentified i
ACCOFGANCE wilh the requirements or 4 ternates 4!lowed n
ASTM  SE«142 and Appendices of Section V of the ASME Code
ASME standard penetrameters shall consiat  of  those
specified 'n Attach. QCIM=300, Tab'e 2

Penatrametary of thichresses s00cifeg ‘n Attach 2CIM100
Table L ownal) be used.  For any mater sl thiceness ange,
4 TATARRT  penetrameter thaAM fated ‘i that range may Be
<300, provided all otrer cequirements ‘or fagiagrashy are
net.  For welds, the tAICRARES 0F #R12h the senet aneter
‘s Dased ‘s the aingle wall thicumess iyl maxiaum
reinforcement permitted.  BaCRINg #1738 or striDs are Aot
0 DO convidered a4 part of he we'd ar  reinfarcement
SRICRARES A penetrameter telection
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S 4 Penetrameters sha'l D8 Dlaced adiacent 10 the we'd seam

axcept ‘n instances where the weld meta! iy ot
radiographically similar £ the Dase mater'a! or where the
geometric configuration makes ft ‘mpractical, 'n whigh
Sase the peretrameter shall e placed over the weld metal
whare naccessidility prevents the peretrameter Dein
placed on the source s'de, 4 ''m side e etrameter sha!
D6 placed on the f11m side of the joint, and 4 'ead 'etter
“FY At Teast as Nigh as the fdentification numders shal!
B¢ placed  adjacent o the  penetrameter. whan
configuration ar size prevents placing the penetrameter on
the obJect Deing radiographed, 't may be placed on a
separate Dlock of radiographically similar material of a
thickness equivalent to that of the part or welding being
re@iograpnical'y examined.

Except as oprovided n §5.5.1 and 5.5.2. one penetrameter
shall be used for each radiograph. Each penetrameter
shall  represent  an area of  essentially  untfaem
"agiograpnic density as Judged Dy 4 densitometer. [f the
density of the radiograpn through the ares of aterest
varies Dy more than minus 1S or plus 30 percent from the
GENsity EAFOUGh  the  ares  adjacent to the penetrameter,
hen  an aggitional peretrameter 1y required for the
srceptional  ares Or areas, except a4 provided in 5.5 1

S.5.1 If one penetrameter agoears ~ the Tightest ares of
& TACTOGTADN and arother ‘n trhe darrest, the ares
ATOURd  Gach  penetrameter and the  Intervening
densities on the radfograpn  are  acceptadle,
provided the minimum density requirements of 1.7 6§
Are met.  These agditiona) peretrameters feed  not
D8  normal  to  the Fagdtation  sourte At these
locations, when zalculating the 4 Towan'e
vartation In gensity, he Zalculatien may e
FOunGed to  the mearest D 1 withia the  range
specified 'n ) 7 8.

5. 5.2 Whare more than one UM ts Lsed for an exdosure, &
peretrameter ‘mage shall agoear o sach radtogrash,
QECADT whan TRE SOurEe 'S DTaced 97 the ant'y of e
IVJOCT 4nd 4 complete cirtumference ~ad'ogrephed
WIS 4 NG eRDORUTE 'Y taRen, A WwATEh Case 4t
TRAAL LRTRR 0ud Ty S04Ced Detetameters 4Te %0 De
.ved where portions  of ‘ongituatrel we'ds
ajoining the circumferent'al wa'd  are oc'~’
CRAMIARE IR LANE0UL 'y with thg sircumferentia
w0'd, aga'tiora) peretrameters 'l Be placed on
the  Tongituatral  welds et the end of the ectiong
3T LRONe weds DRING FRQagTI0ned.  wWhen AN array
of  onjects 'y radlogrested, a4t 'east one
SORELFAMELE” 1M1 10w On eech oDJect (maged

Am oM e e
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§.5.3 [f the penetrameter image does not show or one

6.1

ing!

6.1.1

ragiograph 1n double f1im technigue Sut does show
in composite viewing ‘aterpretation ‘s permitted
only by composite film viewing.

4) If the weld reinforcement and/or Dacking strip
are not  removed, a4 shim  of matertal
radiographically similar to the weld meta)
shall De plazed under the penetrameter The
Shim  tRickness shall De selected 32 the tota!
thickness Deing r~adiographed under the
penatrameter s essentially the same as e
total wald thickness plus backing strip, If
uied and not removed, and other thickness
vartations such as 'n nozzle geometries.

B)  When thicker shims than required ars uind, the
plus JOX density restriction may De exceeded,
provided the required peretrameter sensitivity
‘s dsplayed ang density Timitations are not
exceeded.

6.0 RADIOGRAPMIC “ECHNIQUE

11 Taehnt

Radfography shall e dere us'ng & single wall
*adfographic  technigue  «~"enever practicadle.
Penetrameter  Sfze and 'acement shall be per
Section 5.0,

For complete radiograpnic coverage f cy!lindrics)
gireh walds, & minimum of four exposures 90° apart
‘s required when the Source ‘s placed sutside and
the fiim fnside the o8)ect

Attachment QCIM=10E contatns suggested single wal!
readiographic techniques <ther CEELE LY )
AFFANQEments May DO Made proviced they somply with
the requirements of Aty procedure

.
AMC™ B W
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6.2

| 81

——

ouble - wal) Technicues
6.2.1 Ooudble-wa!l V'“‘ﬂ'. Unless otherw'se ’p.cg’l“.

6.2.2

for matertals and for walds 'n pipe tudes, 3 1/Z
fn. (89 mm) or Tess in nomina) outside d‘ameter a
technigue may De used n which the radiation passes
through two walls and the we'ld (materia!) in noth
walls s viewsd for acceptance on the same film.
For welds, the radtation beam may dDe offset from
the plane of the weld at an angle sufficient to
separate the 'mages of the source side and film
side portions of the weld 50 there 13 no averlap of
the areas to De Interpreted, 'n which case a
mintmum of two exposures taken at 90° to each other
shall be made for each joint. As an Altarnate, the
weld may be radiographed with the radtation Deam
positioned 50  the images of Dboth walls are
superimposed, ‘n which case 4t least three
fxposures shall be made at 60° to each other. For
doublewa'll viewing a source side penetrameter
shall De used ang placement shall be a3 indicated
in Section 5.4,

iM’l!-U’H !OnM’

4) For matertals and for walds 'n pipe and tudes
with nominal outside 2fameter greater :than
1 1/72" (89 mm), radtog=aonic examination shall
o¢ performed for sing e=wall viewing only. An
adequate numober of excosures shall De taken to
ensure complete coverage.

B) For welds ‘n pipe or tubes with a nomina)
outside dtameter 3 172" (89 mm) or less,
singleswall viewing may De used orovided the
source s offsat from the 2lane of the weld
centeriing as  out!ined in 6.2.1 Ay
minimum, shree exposures 120° agart %a'l e
required. A flim s'2e ceretrameter sha!' e
wied and placement sha'l De as  agdtcated ia
Section 5.4,

Techrigues ‘or Section IX Qual!ficatisng

6.3.1

Single wall technigue with source side
senetrameters  shall  De  Lsed, except far
strcumferential Butt welds joining 2o and tudes
of nomingl sutside dtameter 37 ) 1/2" or less,
which  srall De examined with the 20ud e wa!l!
tecnniaue with single wall viewing using a fiim
S0 ceretrametar

fofmcm a
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7.0 TECHN REQUIREMENTS

7.1  Radfograghic examination shall be performed in accardance
with a written and qualified technioue. A copy of the
technigue shall De avaflable to the (mspector for ready
reference during film evaluation. Each technicue snall
fnclude at ‘east the following information:

7.1.1 Number of f{lims

7.1.2 Location of each film on the radiographed ‘tem
7.1.3 Orfentation of location markers

7.1.4 Location of radiation source, including

source~to=fiim distance and angle of beam

7.1.5 The kiloveltage (mil)liamperes or ~ads) ard focal
spot size (for x=ray machines)

7.1.6 The isctope type, fatsnsity (1n curies), ard
physical dimensions

7.1.7 Film brand and type

7.1.8 Type and tnickness of screens
7.1.9 Masking, if used

7.1.10 Single or double=viewing

8.0 ACCEPTANZE STANDARD

| 8.1 Production or fabrications welds srat are shown oy
ragfography o have any of ctne “allowing types of
discontinuities are unacceptadle

8.1.1 Any type of crack or zone of i~zomolete fusion or
penetration.

8.1.2 Any other elongated ingicat sm which has a Tength
greater than:

a) /4" far T up 20 3/4" ‘nz'ysive.
5) 1/73 7 for T from 3/4" %25 2 1/4" inclusive.
¢) 3/4" far T over 2 1/4"

where T ‘s the thickness of the thinner nortian of
the weld.

FOAM (C I 2 W
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8.1.%

8.1.4

8.1.5

8.1.6

8.1.7

Any group of slag inclustons in line that have an
aggregate length greater than T in lengeh of 12 T
excenst whare the distance Detween tne successive
nafcations exceecs 6L where L fs  longest
fngication 1n the group.

The maximum roundad indication dimension shall be
20% of T or 1/8", whichever is smaller, exceot that
an Yso aied pore separated from an adjacent ayunded
Indication dy 1" or more nay De 3% ¢f T or 174",
whicrever s less.

The cotal area of rounded ‘ndications as determineg
from the "{1m shal) not exceed 0.060 T square inch
‘nany 6" length of weld. If the weld i35 less than
8" Tong, the otal permissabla area of rounded
indications shall da reduced i1n proportion.

In any 1" length of we'd or 2 T, whichevar is
smaller, rounced indications may be clustered in
total  area  to a concentration 4 times that
permitted by 0.060 T (0.060 X T X 4). Such
clustered rounded Indications shall be included in
the total area of permissible indications in any 6"
‘engin of weld which includes the cluster.

Al’gned rounded indications shall be acceptadle
providing the summation of :ne diameters of the
rounded ndications s no more than T fn a length
12T or 6", whichever s ‘less, providing each
“ounced indication s separated Dy a distance of at
Teast six times the diameter of the largest
adjacent  rounded indication. Aligned rounded
fnafcations shall be fncluced in the tota) area of
permissible fnafcations in any 6" length of weld.

Jualification or performance test wi 35 that are shown oy
"adfography to have any of tre “31lowing types  of
discontinuities are uracceptadle.

8.2.1

8.2.2

Any type of crack or zone 2f ‘nzamplete fusion or
penetration,

Any elongated slag finclusion whizh mas a Tengen
greater than:

a) 1/8" for ¢ up %0 3/8 inch, inclusive
5) /3 % for t over 3/8 t0 2 1/4 inch, inclusive

¢) 3/4 ingh for ¢ over 2 1/4 inch
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8.2.3

8.2.4

8.2.5

8.2.6

Any group of slag fnclusions in 1ine that have an
aggregate length greater than t in a lengtn of
12T, except when the cistance Detween :ne
successive fnperfections exceeds 6L where L is the
length of the Tongest fnperfection in the group.

The maximum permissidle dimension for the rounced
indfcations shall De 20% of ¢ of 1/8", whichever is
smaller.

For welds 1in materfal less than 1/8 fnch in
thickness, the maximum number of acceptable rounded
fndications shall rot exceed 12 in a 6" length of
weld. A propertionately fewer number of rounded
indications shall Dbe permitted 'n welds less than
6" in lenth.

For welds in matertal 1/8" or greater in thickness,
the charts in Appendix [ of ASME Section X
represent the maximum acceptable types of r~ounced
‘ndfcatfons i{llustrated 1n typically clustered,
dssorted, and randomly dispersed configurations.
Rounced indfcations less than 1/32* 1n maximum
clameter snhall  not be considered in the
raciograghic acceptance tests of welders and
welding operators, in t~ese ranges of material
thicknesses.

oaMCIm 2 »a
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3.0 RADIOGRAPIC REPORT FORM
The results of the radiograph test shall be noted on the
Radiographic Examination Report Sheet (Attachment QCIM=20)
10.0 RECORDS
Records and Radfcgraphs generated as d result of this procedure
shall be transmitted to the Record Center per the requirements
in Procedures Q=17 and QCIM=2.
11.0 REFEREMCE
11.1 ANS! 831.1, "Power Piping"
11.2 ANSI 831.7, "Nuclear Power Piping"
11.3 ASME Section I, "Power 8. lers"
11.4 ASME Section III, "Nuclear Power Plant Corponents®
11.5 ASME Section V, “Nondestruc.ive Examination®
11.6 ASME Section VIII, "Pressure Vessels”
11.7 ASME Section IX, "Welding and Brazing Jualifications”
11.8 QCIM=2, "Preparation and Control of NOE Test Reports”
11.9 QCIM=4, "Nondestructive Examiration Personne)
Qua'ification and Certification”
11,12 RpM=1, "PSC Incorporated Manual of Operating and Emergency
Procedures for Radiography”
12.0 ATTACHMENTS

12.1 QCIM=20A, Maximum Veltage for Stee!

12.2 QCIM=208, Maximum Veltage for Alloys of Copper and/or Righ
Nickel

12.1 QCIM=20C, Maximum voltage for Aluminum and Aluminum Allcys
12.4 QCIM=20C, Penetrameters
12.6 QCIM=20E, Single wall Ragiograpnic Technigues

12.6 QCIM=20F, Oouble wall Ragiograpnic Technigues
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MATERIAL THWICKNESS, PENETRAMETER DESIGNATIONS, AND ESSENTIAL
HOLES FOR ALL RADIOGRAPHIC TECHNIQUES

Penetrameter
Nominal Source Side TFim Siae
Single=-wall
Material Thickness Zssential Zssent al
Range, in. Oesignation Hole Oesignation Ho'le
Up %o 0.25 incl. 10 [ 4 T 4T
Over 0.25 thry 0.378 12 4T 10 a7
Over 0.37F shry 0.50 15 47 12 4T
Over 0.50 thry 0.62% 15 47 12 a7
Over 0.625 thry 0.75 17 4T 15 4T
Over 0.7% thry 0.87% 20 4T 17 4T
Over 0.875 thry 1.00 20 47 17 a7
Over 1.00 thry 1.28 25 4T 20 4T
Over 1.25 thry 1.50 30 2T 25 2T
Over 1.50 thry 2.00 35 27T 30 27
Over 2.00 thry 2.50 40 27 15 2T
Over 2.50 thry 3.00 45 27 40 27T
Over 3.00 thry 4.00 50 2T 45 PR 4
Qver 4.00 shry 6.00 80 2T 50 27T
Over 6.20 thry 8.00 80 27 60 27
Over 8.00 thry 10.00 100 2T 30 27
Over 10.00 thry 12.00 120 27 100 2T
Over 12.00 thry 16.00 160 27T 120 2T
Over 16.00 thry 20.00 200 2T 160 2T

FENETRAMETER DESIGNLTION TWIZKAZSS.
AND MOLE DIANETERS

Penetrameter Pamstrameter L7 wow 2T Moie 47 Wowe
Cesigrauon Tmznets  Dameisr Dameier D amerer

] 2008 e ol et T 043
? o 0e? coie b =) T 2aC
.8 .ol ccis ¢.22¢ 040
.2 e.0i2 ¢ o2 s o28 ¢ 25¢
b cl-28 | °2.2.8 ¢ toed
i? ecL? Sewr -3 } -4
0 eRr 8 ec2e 2240 - 80
25 s Qa8 -l - 88
b 1+ (= 1 2Cx .08l <. =38
18 Pl } ¢ 038 - - -
a2 Z o = 1+ - o8c i 1y
5 .45 M2 ] < 2% e
50 - <50 B ¢ i8s . 490
°Q <ol S el e c 240
L 1< 80 - 80 < 1eC ¢ 220
«30 ¢ise ¢ 100 ¢ 203 - 40C
32 : 20 ¢ =29 i e  48C
i 1= A 1 s .ol > 32¢ - oug

<38 - 330 L 200 ¢ 4sC
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SSUANGE —j
AUTHQORIZED |
EFEECTIVE 1
855 AN 8- 1385 care |- 8.8

1.0 PURPOSE |

1.1 This procedure describes the manual ultrasonic angle beam
examination of full penetration piping welds ranging fn
thickness from 0.2 to 6 inches. This procedure ‘s 'n
dccordance with the requirements of ASME Boiler and
Pressure Vesse! Code Section XI, 1980 up to and including
Winter 3] Addenca.

2.0 APPLICABILITY

2.1 The principle objective of exam ~ation is the detecticn,
Tocation and evaluation of discorz nuities within the wels
and acjacent Dase metal. The ~e'd shall De examined by
the angle Deam technigue from the cutside surface of the
piping system.

3.0 GENERAL REQUIREMENTS

3.1 Parsonne!

3.1.1 A1l personne! performing norzestructive examination
shall De certifieg in accordance wish the
rondestructive examination zersonne! qualification
ang certificaticon wnich ref'ects tre juide'ines set
forzh Dy the scope of SNT=TC-iA

| Tl Iastrument

| 3.2.1 A pulse=echo yltrasonic “law Zetection instrument
| srall Se employed. [t sha jenerate, receive, and
present on 3 cathode=ray tude (CRT) screen, 2u'ses
in a frequency range from cre t3 “fve WNZ

3.2.2 The instrument shall Be eqduizoed with a stegoed
gain control calidrated in units of 2 rolass

GAM S M 1 o wa
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3.3

3.2.3

The system performance characteristics of the
fnstrument shall be verified at least once a year.

Unie

Search

3.3.1

3.3.2

3.3.3

3.3.4

3.3.%

3.3.6

3.3.7

Search units may contain either single or dual
transducer elements.

The search units shall consist of a transducer and
an angie beam wedge. The unit may be comprised of
twO separate parts or ft may be an integral unis.

For general use, the search unit's transducer shal)
have an active area of not less than 0.04 sq fnch
nor more than 1.0 sq 1neh. Under certain
circumstances, such as evaluation of fndications,
other sizes may be employed.

A nominal Deam angle of 45 degrees in the materia)
shall Se employed. Other angies may be employed
for evaluation of an findfzation, or where wall
thickness, geometric configurations or
metallurgical condition impedes effective use of 45
degrees angle Deam for examination.

Neminal fregquency of 2 23 MMz shall be employed.
Other frequencies may be :mployed if variables,
such  as production mater‘al grain structure,
necessitate the use of other frequencies 1n order
t0 assure penetration or imcrove resolution,

{n general, shear mode of wave oropagation shall be
used. Refracted ‘ongitucinal mocde of wave
propagaticon may De used ff grain structyre or other
congition impeces the use of shear wave.

The angle Geam wedges snall Se within + 39 of
nomiral value. This shall e crecked am a standard
reference Dlock such as [lw or Rompas whenever any

doubt arises abcut the tolerances

Couplans

3.4.1 An  aporoved couplant, czapadle of canducting
Jitrasonic vibrations from t~e sranmsgucer =3 the
examination suyrface, shall Se usec

3.8.2 The couplant tgentification and satch aumper snall

ve recorced on the calibration 2ata sheet
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3.5 Examination Coverage

3.5.1 Scanning shall be done with an overlapping of each
scan at least Dby 10 percent of the transducer
dimension measured perpendicular to the scan path.

3.6 Search Unit Maovement

3.6.1 The rate of search unit movement shall not exceed §
fnches/second unless calibration has bDeen verified
at the higher scanning speed.

3.7 Scanning Sensitivity

3.7.1 Scanning shall te done at twice (#6 ¢8) the primary
reference level as a minimum Dbut recording of
ultrasonic reflectors shall be done at the primary
reference level.

1.8 Surface Preparation

3.8.1 The examination surface shall be free of
frregularities, loose materfal, or coatings wnich
may ‘nterfere with yltrasonic wave transmission.

3.9 Identification of Examination Aress

3.9.1 NED shall provide the proger identification system.
4.0 INSTRUMENT CALISRATION

4.1 A check of the ultrasonic instruments screen height
‘inearity shall be performed as cescrided in Section 4.0,
QCIM 236.

4.2 A check of the ultrasonic instruments amplitude =antrsl
Tinearity shall be performed as cescrined ‘n Section 5 0 |

he next examination.

{ of QCIM 136. |
| |
i ¥. 3 The fnstrument calibration may 2e oerformed -n any !

calibration dDlock, tncluding an (14 2r Rompas Bolock. ang ‘
l neec "ot De performed with the same sedarsh unit used in

'
o

“he ‘nstrument calibration for screen height and amp!itude
contral linearity shall be performed at tre seginning of
each period of extended use or avery three fnonths,
whichever s Tess. This shall also De performec wrenever
any Qoybt arises about the instrument's funcsions

-

Mo IM a2 w
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§.0 BASIC CALIBRATION STANDARDS

5.1 The finish on the surfaces of the standard shall be
representative of the surface finishes of the piping 2 be
eximined.

5.2 The calibration standard shall conform ta ASME Sectiasn X[,
1380 up to and including Winter 1981 Addenca.

6.0 SYSTEM CALIBRATION

6.1 General

6.1.1

6.1.2

6.1.3

6.1.4

$.1.5

Complete ultrasonic examination system calibration
establishing the DAC curve, srall be performed
prior to each examination, or series of similar
examination.

Calibration shall fnclude the complete ultrascnic
examinition system. Any change n search units,
shoes, cousnlants, cables, ultrasonic instruments,
recording devices, or any other parts of the
examination  system shall be the <cause of
calibratfon check. The original calibration shall
Se performea on the dasic zalibration standard and
calibration crecks smal! e performed as  per
Article 6.3 of this procec.re.

The maximum calibration indications shall be
obtained with the sound bDeam oriented essentfally
perpendicular w2 the ax's of the calibration
reflecior. The center!ine of the search unit smal)
Se at Jeast 1/4 inch from the nearest side of the
stancard.

The temperature difarence setween the examinastion
and calibration standard surfaces shna!l not exceed
25°F (14°C)

Calibration sha!l be perfirmed ‘rom tne
surface of the calibration standars.
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6.2 Calibration

6.2.1 The examination for reflectors parallel to the weld

shall, 1n general, be performed Dy a one-half V
path from two sides of the weld. [f variadles,
such as those referenced in Sectfon 7.1 of this
procedure, prevent the use of one-half
examinaticn, the beam path shall be increased a
minimum of cne=-half V unti) complete examination
volume 1s covered. The examination for reflectors
transverse to the weld shall Dbde performed by
one=half V path fn two directions along the weld.
[t may also De necessary, particularly in thin wall
piping, to increase the examination beam angle.

FORM T 2 W
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6.2.2 Qne=half V Path Technigue

To establish the sweep range, obtain the maximum
response from the circumferentially oriented [.0.
notch, position this response at 0 on the sween.
Next, obta‘n the maximum response from the 0.0
notch, position this response at 8 on the sweep.
Continue positioning these responses unti! no
further acdjustment is necessary. Again obtain the
Taximum response from the [.0. notch and using the
delay control only, shift this response to 3 on the
Sweep. Lock the range and delay controls as the
Sweep s now estadlished. Now obtain the maximum
response from the axially orfented [.0. noteh ang
mark 1ts Tlocation on the screen. The slope and
shape of the DAC curve shall be estad!ished using
the 1/4T and 3/4T holes drilled paralle! o the
long axfs of the calibration standard. Adjust the
seak amolitude of the hole giving the higher
response to 80 percent FIH. Mark the amplitude ang
location on the screen. Without adjusting the
‘nstrument controls, maximize response from the
remaining hole and mark fts amplitude ang location
on the screen. Connect the amplitude points with a
SMOQth  curve and  extrapclate this curve an
acaitional 1/4T7 to cover “.'1 examination range.
Next estad!ish reference sensitivity by setting the
maximum response from the [ O motch, at the DAC
curve level. This curve (DAC) s the primary
reference level and  recorzing  of  yltrasonic
reflectors shall be performed at this sensitivity

As an alternate, a calidration using sound path may
D¢ used. The horizontal Dase 'ine caliBration, in
‘nches, may De establisned using an IIwW 3lock, |
| Rompas Block or Minfatyure Angle seam B8lack. The |
range selected srall De sueh  that st Teast 80
[ percent of the Dase lire will regresent the ?
examination  area. After t"e sweep range ‘s |
calibrated the slooe anc shace of tne JAC zurve ard |
reference sersitivity sha'’ 2e estanlisrea Jy tre |
technigue described above

MM C M 2 W
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6.2.3 Greater Than One-half V Path Technigue

Using the required V paths, fe full V, one and
one-half V etc., establish the sweep rarge
calibration Dby positioning responses from tha
appropriate [0 and Q0 notches at  conveniant
intervals along the sweep and mark notch locations
on the screen. The CAC shall be estad)fshed By
settin the max'mum response from the one-nalf V
path IQ notch to 80 percent (FSH) and mark the
locatfon on the screen. Wwithout adjusting the
instrument controls, obtain the maximum response
from the remaining noten echo(es) 1n the test
region and mark the location(s) on the screen.
Connect the maximum amp!itude points with a smooth
curve to form the DAC. This curve is the primary
reference Tevel and recording of yltrasonic
reflectors snall De performed at this sensitivity.

6.2.4 Recorging of Calibration Data

Particulars of system calibration shall be recorded
on the Calibration Data sheet.

6.3 Calibration Check

6§.3.1 A  system ~alibrat In check, which s the
verification of the finst-ument sensitivity ang
Sweed range calibration, s~a)] be performed at the
start and finish of each erxamination or series of
similar examination, with any change in examination
personne!, and at Teast every 4 hours guring an
examination, Calibration crecks may e perfarmed
3n  either the standard used far  inttial
calibration, or a simulator.

§.4 Carrective Action

| §.4.1 If any potnt aon =he 0AC z.urve mas decreases 27
| percent or 2 2B of fts amplitude, all data sheets ’
since the 'ast cal‘Bration s7a)! De marked v0'd. A

new calibration snall De mace and recorded and the
o'ded examination area sha'' De reexamined.

§.4.2 If any opoint on the DAC zurve mas ‘ncreased more
than 20% or 2 28 of ‘t: amplituce., recarded
‘ngicat’ons taken since %~ ast valig calisration
ar calioration check srall e reexamined.

MM CIm o
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7.1

7.2

6.4.3 If any point on the OAC curve has moved on the
sweep 1ine more than 10 percent of the sweep
divisfon reading, correct the sweep range
calibration and note the correction on the
examination record. [f recordable reflectors are
noted on the data sheets, those data sheets shall
Be voided, a new calibration sha)) be recorded, and
the voided examination areas shall be reexamined.

7.0 EXAMINATION

Reflectors Parallel to the Weld Seam

The angle beam examination for reflectors paraliel to the

weld shall, in general, be perfcrmed Oy a one-half V patn
from two sides of the weld.

[f variables such as access, weld conffguration or wall
thickness preclude half V examination, the examination
shall be performed by at least a full V path from one side
of the weld.

Reflectors Transverse to the Weld Seam

The angle Dbeam examination for reflectors transverse to
the weld shall be performed on tr2 .eld crown on a single
SCAn  path to examine the weld r::t Dy one-half V path in
two directions along the weld fn 1 single Deam path.

[f variables such as weld sur‘ace conditions preciude
circumferential scans on the weld crown. The examinatior
shall De performed on the Dase material adjacent to the
weld's toe employing the cne=half V sath 60° share wave
technique.  Scanning approximately 15° towards the wel!d
centerliine on a single scan path, ‘7 two airections, on
Soth sides of the welid crown, when iccessisle.

Calibration of the circumferential scan emoloying 15° skew
angle snall oe performea in conformance with 8.2.2. and By
setting the sensitivity from :re 1.0, noten at
approximately 15° “rom perpendicular

Qirections and Extent 2f Scanning

]

Jitrasonic energy shall pass fa g3l the required
Sirections and the extent of scanni~g sna'l e such  trat
the ultrasonic Deam passes tNrougn tre entire examination
volume as ‘ndfcated In Attachment OJCIM=18A of  snis
procedurs.

e cCImMm 2 W
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8.0 DOATA RECORDING AND EVALUATION

8.1

8.2

8.3

w

“wn

Each indicatfon that exceeds 20% D0AC, sha!! be
fnvestigated to detarmine maximum percent of DAC.

For each indication that exceeds S0% of reference leve!
(OAC) but does not equal 100% DAC, the following
faformation snhall be on the [ndication Data Sheet.

8.2.1 Search unit locatfon at peak amplitude and scan
direction.

8.2.2 Peak amplitude as either Ob from reference level,
or as a percent of DAC.

For each indfcation that equals or exceeds 100% OAC, the
search unft Tlocation, orfentation and the following
information, shall be recorded on the indication data
sheet.

8.3.1 Peak amplitude as efther a8 from the reference
level (100% OAC), or as a percent of the DAC curve,
sweep reading to reflector, search unit position
(distance from weld centerline) and sound bDeam
direction.

8.3.2 Minimum sweep reading to -~2¢'ector and position of
search unit at reference 'e.2l.

8.3.3 Maximum sweep reading to ~eflector and position of
search unit at reference ‘evel

8.3.4 Search unit positions or locations parallel to the
reflector at the end points where the reflector
amplitude equals the reference level. (length of
reflector).

[ndfcations that can bDe determined o dDe of a geometric or
metallurgical origin (‘e weld geometiry, wel!d=to-bBase metal
interface) need not De recorded on an ingication data
sheet. However, the amplitude ang ‘ocation from reference
shall ce recorded in the comments sectian of the
calibration data sheet.

The oresence of a reflector of gecmetric arigin shall e
confirmed Dy one of the following

Page 69
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9.0

T "
daw

8.5.1 Review of the fabrication drawings of the pire weld
edge preparation.

8.5.2 Review of the records from previous non=destryctive
examinations.

8.5.1 Perform supplemental non-destructive examinations.

RECORDS

9.1 A detailed yltrasonic examination report shall be prepared
using the applicable report forms provided at the end of
this procedure and any additional sketches or photographs
as may be applicable. If no reportadle findications are

detected 1t shall Dbe so noted on the appropriate report
form.

9.2 Data shall be entered, as required for each ftem in the
blank space provided on the calibration data sheet, and {f
ysed, on the indication data sheet. Wwhere datd is not
germane for the specific ‘tem the blank space shall Dbe
marked N/A to fndicate that data fs not applicable.

9.3 Prompt (24 hours) notification of reportable ‘ndications
shall be made to the representative cesicrated by NED.

REFERENCES

10.1 ASME Section XI, 1980 Edftion up %o and including Winter
‘31 Acaenda.

10.2 QCIM-4 - Nondestructive Examination Personnel
Qualification ang Certification.

10.3 QCIM=36 - Calibration of Ultrasonic Flaw Detectars.

ATTACHMENTS

«a.1 QCIM=-38A
...2 QCIm-388

Examiation Volume

[nservice [nspection Calisrasion Data

.3 QCIM-38C

inservice [nspection [nei‘zatian Data

.. 4 QCIM=380 -~ Inservice [nspection Sketzh Sheet

MM CIN 2 W
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12.0 COMMITMENTS

The step(s) and section(s) listed below may not be deleted
without fssuance of comparable controls. The procedure itself,
if inftiated as a result of commitment corrective activi, may
not De celeted without fssuance of comparadble controls.

7.1 None

MM CIIN 2 W
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| TITLE:  CALIBRATION OF ULTRASONIC FLAW DETECTORS

"E'!DIECT

AUTHORIZED e

BY p2-vs

PORC . EFFECTIVE

REVIEW m . ' 7 3" . ‘905 DATE q, 13- ‘s

1.0 PURPOS

This procedure describes the recuirements of and the methods
used 1n measuring the screen height linearity and the amp)itude
| control linearity of pulse echo type ultrasonic flaw detectors.

2.0 SCOPE

This procedure conforms to the latest editions and addenda of
the applicable codes and applies to all pulse echo type
| ultrasonic flaw detectors used by Public Service Company.

3.0 NERAL REQUIREMENTS

3.1 Personnel performing these calibrations/~easurements shall
| be qualified in accordance with Procedure QCIM=-4.

3.2 The instruments shall be the pulse echo type which can
generate, receive and present on a cathode ray tube,
(CRT), high frequency sound energy impulses.

3.3 Both the screen height 1inea‘ty and the amplitude control
Tinearity shall be measured at the beginning of each
period of extended use or every three months, whichever is

' less.

3.4 The search unit shall be of a frequency and angle so as %o
obtain the maximum response from the reference noles and
notches when the sound beam is oriented perpendicular to
the axes of thess reflectors. (See Attacnment QCIM-36A)

3.5 Trarsducers may De fitted with shoes to maintain adequate
sound penetration or the proper sound bDeam angle 1n the
test material.

3.6 Couplant shall be any materfal having good wetting
characteristics that wil) provide for the transmission of
uitrascund from the search unit %o the test material,
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3.7

3.8

4.1

Calibration blocks shall consist of IIW Reference Block
(See Attachment QCIM=36A Fig. 2) or any calibration block
which wil]l provide amplitude differences and contains
other convenient reflectors.

Settings and readings must be estimated to the nearest 1%
of full screen.

4.0 MEASUREMENT OF SCREEN HEIGHT LINEARITY

The ultrasonic finstrument must provide linear vertical
presentation within 25% of the full screen height for at
least B0% of the full screen height (baseline to maximum
calibrated screen point). To verify this, perform the
following:

4.1.0 Position an angle Dbeam search unit as shown in
Attachment QCIM=36A, Fig. 1 or a straight Deam
search ynit as shown in Attachment QCIM=36A, Fig. 2
s0 that findfcations can be observed from two
;efcr;nco points as shown in Attachment QCIM=36A,

ig. 3.

4.1.2 Adjust the search unit position to give a 2:1 ratio
of amplitudes bDetween the two indications with the
larger set at 830% of full screen neight.

4.1.3 Without moving the search unit, adjust ansitivity
(gain) to successively get the ‘arger findication
from 100% to 20% of ful) screen height, in 10%
increments and read the smaller indication at each
setting. The reading must De 50% of the larger
fndication, within 5% of full screen height,
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5.0 MEASUREMENT OF AMPLITUDE CONTROL LINEARITY

5.1 The ultrasonic instrument must wutilize an amplitude
control, accurate over it's useful range to 220% of the
nominal amplitude ratio, to allow measurement of
indications beyond the linear range of the vertical
display on the screen. To verify this, perform the
following:

5.1.1 Position an angle beam or straight beam search unit
s0 the findication from a reference hole in a
reference block 1s peaked on the screen.

5.1.2 With the increases and decreases in attentuation
shown in 5.1.3, the indication must fall within the
specified limits.

5.1.3 Indication Set at d8 Control Indication Limits
% of Full Screen Change % of Full Screen
80% -6 dB 32 to 48%
80% =12 @8 16 to 24%
40% +6 dB 64 to 96%
20% +12 @B 64 to 96%
6.0 RECORDS

6.1 Results of this calfbration shall be documented on tha
ultrasonic test report form, Attachment JCIM=2C, ang shall
be administered and transmitted f{r accordance with
procedure QCIM=-1.

7.0 REFERENCES
7.1 ASME Section V - Nondestructive Examination
’ 7.2 QCIM=1 - Equipment and Too! Calibration
7.3 QCIM-2, Preparation and Control of NDE Test Raports

7.4 QCIM-3, Nondestructive Examination Personne! Qualification
and Certification

8.0 ATTACHMENT

8.1 Attachment QCIM-36A, Linearity

FOAMICIIM 2 W
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| 9.0 COMMITMENTS

The step(s) and

section(s) 'isted Dbdelow may not be deleted

without issuance of comparable controls. The procedure itself,

I
|
| if initiated as
|

a result of commitment corrective action, may

not be deleted without fssuance of comparable controls.

| 9.1 None
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FIG. .1 UNEANITY

FIG. 2 LINEARITY

8C
12 CRANAT I
FiG.3 LINCARITY
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