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1.0 SCOPE

1.1 This Engineering Procedure defines the engineering requirement for
steam generator tube plugging at the Louisiana Power and Light
Company, Waterford Unit No. 3.

1.2 A1l work performed under this procedure shall be in accordance with
the requirements of the ASME Code, Section XI, 1980 Edition thru Winter 1980.

1.3 Detailed instructions to perform the tube plugging shall be issued

by NCE - Field Services. These instructions shall reflect the
requirements of this engineering procedure.

2.0 EQUIPMENT AND MATERIALS

2.1 Special equipment and tooling required to perform the tube plugging
operation will be provided by NCE Field Services.

2.2 Air and electricity hook-ups,_common hand tools, and site machine
shop/maintenance shop faci]iiies are to be available from the utility.

2.3 Tube plugs of INCO 82 material, made to NCE Drawing A-6340-099-002-00
shall be used. Certification of ultrasonic, dimensional and penetrant
inspection will be supplied by Chattanooga Quality Assurance along
with the vendor material certification.

3.0 GENERAL REQUIREMENTS

3.1 After the plugging operation is completed, the primary side shall be
restored to Class B cleanliness as defined in Paragraph 5.4.

NOTE: It is not the intent of this procedure to cover cleanliness
deviations existing prior to work initiation.

3.2 The primary nozzles (inlet and outlet) shall be sealed to prevent
loose parts inadvertently to enter the primary piping.

3.3 Provide for the health and safety of personnel involved in the tube
plugging operation.

3.4 Provide an inventory system to insure that no loose pieces are left
in the vessels.

3.8 Protect the manway gasket sealing surfaces with Mystic Tape No. 469
or equal.

4.0 SPECIFIC REQUIREMENTS

4.1 The tubes to be plugged are defined in FAR 9270-239.

4.2 A1l locations to be plugged shall be marked and verfied by a QC
inspector making a personal entry into the primary head for a physical
verification.

. |
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4.3 Plug the tubes using the following steps.

- 4.3.1 Clean the I.D. of the tube and the surface of the tubesheet
around the tube by wire brushing. This is to remove surface
film and/or inpurities and is to be performed before roll
sizing the tube ends. The bore of the tube is to be brushed
to an approximate depth of one-half inch (1/2").

4.3.2 Roll the I.D. of the tube end toa diameter of 0.660 + 0.002
inch for an approximate depth of one-half inch (1/2"). The

rolling equipment will be furnished by NCE Field VZF?E&

%, 2-1-§3
4.3.3 Insert and seat a tube plug with a-paobaﬁ' : Eammer and plug
sealing tool. Caution should be exercised when driving the

plug to insure a proper seat which will leave the 1ip of the
plug flush with the end of the tube.

4.3.4 Visually inspect the plug (by entry into the primary head)
to insure proper seating and location (line and row) of the

plug. - o »

-

4.3.5 Weld the plug using weld procedure DWPS-NFW-GTA-43:43-03-04.
. This welding shall be performed without filler wire.

4.3.6 The weld shall be visually inspected for fissures, gas holes,
and/or cracks per ASME Code Section XI, Paragraph IWA-2211.
The following relevant indications are unacceptable and are
to be used as the acceptance criteria for the weld:

1) Any cracks or linear indications

2) Any clusters of porosity or isolated pin hole porosity
greater than 1/32" diameter. Should either of these types
of indications be found, the weld is to be refused per
the weld procedure in Paragraph 4.3.5.

4.3.6.1 Additional weld repairs, if required, shall be made
pﬁr weld procedure DWPS-NFW-GTA-43:43-03-04 with filler
wire.

4.2 6.2 All weld repairs shall be inspected per the requirements
of 4.3.6.

5.0 REFERENCES AND DRAWINGS

5.1 Tube Plug Drawing A-6340-099-002-00.

5.2 ASME Code, Section XI. ;
5.3 Detailed Welding Procedure DWPS-NFW-GTA-43:43-03-04. -
5.4 Steam Generator Instruction Manual for Waterford Unit No. 3.

5.5 FAR 9270-239 dated 12/4/1981.

5.6 Tubesheet Layout for Contract 72470.
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FIELD ENGINEE

RING SERVICES

ot~

btom 2= 112

v DRAWING NO. TRAVELERS FAGE CONTRACY JOBR AND CONTROL NUMBL R TRAV
_____CONTINUATIONSHEET | SEE€ PAGE ot § T, gg@zga 9972 /15-00/|"7
OPER |SEQ. Ty g
NO. NO INSP.| SIGN OFF FAR No 9§ 70_&9 OPERATION DESCRIPTION - -1
ANY ”AYINIA&D!NY!'ICITION NUMBERS REMOVED DURING FABRICATION MUST BE REPLACED IMMEDIATELY E—
25 ROLL LD QOF SUBJSECT 7TUBES To SIZE THEM FOR THE TJ8&
PLUGS ON BoTH HMHO7 £ Coto LEG S0 oF STEA,1t GENERA TOR
USING CE - FES SUPPLIEY ToBE ROULER € AR MOTOR -
S/G*I TUBE ¥ (L-177/R7 HO7 LEG Coco LEG
5/6%2 TusE * L-l1e5/R/ C [ Lk
5/G %2 Tuvse * L-/oP/R/ J J
Jo| #* INSPECT LD J/ZING ANO CLEANING :
s/G* Tvee ™ [-173/R/ Ho7 LEG CoLo LEG
S/G %2 7uBe T L /o5 /R/ £ [
S/GT2 Fw8E* (- 169/R/ ) )
35 INSERT TYBE FLlugs IN7o SUBJECT TUBES ON_ _BoO74 Ho7 8 Coco
LEG SI0E OF STEAM GEMNERATOR ANO DORIVE THEM [nN70 7oBES |©
USING CE-FES SUPPLIEY SEATING HAMME L —F—ArR—rPonieret—ORAM A
3/G %L Toae ¥ L-173 /8 Ho7r cég Coco Lég
/(G *2 7uBE * L-1e5 /R F 7
S/G *2 7oBE * L-/69/R/ / J
do| #* VERIFY INSTALLATION F LOCATIQN “ RECORD S/N § MATERIAL Cope ™ :
S/ *y TUBE * (-173/R/ Hor Lég COLp LEG
S/G *2 708 * L -105/R/ [ /
S/ *2 TUBE * L- 167 /R/ ) J

MAOTE: All eamnlntod anoratinne

<t he cinned off dated and claced nut by desianated personnel




FIELD ENGINEERING SERVICES Caere

DRAWING NO . TRAVELERS PAGE CONTRACY JOB AND CONTROL NUMBEL R TRAV
TR € S=E = 4 - ~_ new
- ,_vvvj__mnor:asus T___| SEE _PAGE ‘/ B For 3 74 270 e 729 /5 -00s| "
’-"_ LRE | 105 :
.| NO v.upi SIGN OFF Fas Mo_9270 - 239 OPERATION DESCRIPTION gk
“_L_‘-"'- = ﬂ"“_v.""_"‘("')'L:.I.QI"Q"'ICA'OON NUMBERS EIUOVI‘QBUHONG """'f_“.'.'ﬂl““ﬁ" BE REPLACED IMMEDIATELY
e
| MANUALLY WECOD TUBE PGS ISING QUALIFIED pWECOER CERT/IFIEL |
! | e MWRE ANO PROCEPURE Al NMNEW - G 7A - f.ﬂ, g.ﬂ -03 - !
| S/ * g Tode ¥ L1173 /R ¢ MO7 LEC Cocd LEG
| S/G T2 TFoRBRE ® L-165/ /Ry 4 {
I S/ T2 TwB8E ¥ L- 169/R/ J ]
- | 1
S0 I}1/1/-7 [ Weeo Invspecrion Forat)
, S/g Tl Tylse ® L-473/R/ Hor LEG Coco ¢ég
! I l S/G 22 Tude ¥ - (05 [RY [ F 4
i S/ #2 ToseE ® - 169 (R J )
P 153 WIRE BRUSH 7o CLEAN TURBES (ISTEY IN SEQ, N, €5,
1
|
| 55| # VISUALLY [NSPECT TU8E PlidG 7o 7WOE MANO FTUBESHEET WELDS
| —t—n PER ScC7ron XTI OF Tué COOE AMNL LNGINEERNG PROCEDIRE
NIV T-LA. NO. EP-TL270 - 100 __REY, O 2
! S/G *l Tosse * L-473/R1 MHo7 LEG Coco LEG
|| S5/, *2 TosE ¥ L -165/R! [ 4
] Sio, =7 ToBE * L 169 /R J /
. |
i
(! VERIFY JTHAZ INST7ALLATron /S COMPLeE 7Te
1 g v - -
i S/G %1 TFTu8E ® L-173 [R/ MHOZ LEG Cotp LEG
i S/G £2 _TUBE * L- ko5 /R = /
f S/G *2 _TUBE * L - 169/ R/ / ' /
NOTE: All completed operation. *st be signed o!f, dated and closed out by designated personne;
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C-E Power Sysiems Tel. 615/265-4631 _)
Combustion Engineering. Inc

911 W_Main Street

Chattanooga. Tennessee 37402

EE
SYSTEMS February 4, 1982

TO WHOM IT MAY CONCERN:

This is to certify that 16 tubesheet plugs, Serial No's. 1301~
1316, Code J-4753, were fabricated in accordance with C-E

Drawing A-6340-099-002-00 and nondestructively examined by the
following:

1. Ultrasonic examination of bar rirfore machining per
C-E M&P Specificati-n 2.4 %.2(g).

2. Dye Penetrant examination per Peabody Testing

Services Test and Inspection Procedure ATL-
PT-1000.

3. Mill chemistry and physicals per Huntington Alloys.

The results of the above examinations were satisfactory.

Very truly yours,

COMBUSTION ENGINEERING, INC.

W2, 7302

W. A. Stone, Jr., Manager
Quality Engineering

WAS:sh
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[TEST BEFORE SHIFMENT
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| 1] 2861

LEBS| INCONEL ALLOY 606
l 8750 DI X RDM

oy
{ ;’(CI;‘ ASHI
ICATION

CHEM ONLY/ASME SB-166 SECTION 2

VISUAL AND DIMENSIONAL EXAMINATION - OK

CHARGE ATTN PURCH DEPT
CHATTANDOGA DIV
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SIZE PSIX100 FSIX100 TION AREA
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756¢7
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DETAIL WELDING PROCEDURE SPECIFICATION
CF WANOOGA NUCLEAR OPERATIC *
*:BUSTION ENGINEERING, IN.{
DESIGN ENGINEERING - MATERIALS & WELDING

T YuNy

SATE: January 8, 1982 DWPS NFW-GTA-43:43-03- 4 s o i
/ROCESS: Gas Tungsten Arc PAGE ] OF K I
OUALIFICATIONS: WPQR: GTA-43.43-106 wpnT- NGTA- 4G-Fa3

APPLICATIONS: Tube to Tube Sheet o

BASE METALS: P NO. ERNiCr-3 SFA-5.14 Plug & Nire vo p NoERNiCr-3 SFA-5.14 Clad Tube Shee

THICKNESS QUALIFIED ON GROOVE DESIGN AND WELDING SEQUENCE

Tube Sheet 2"

’
THIS WELD, ASDETAILED OM THE FABRICATION DRAWINGS, SHALL BE EXAMINED BY APPROVED NON-DEST (UCTIVE

METHODS AT FREQUENCIES AS ASSIGNED ON THE PRODUCTION FASB
ANUL'OR OTHER APPLICABLE SP!C!".CATiT" S.
”

CLEANING:

|
’ Tube sheet
A
FlLi€£2 A00ED NO FreLbR AROLED
"9 Y £ PLAG
h# OF PLuG ' NI A
WELD. / i ?.'.

Clad [; L . K

b %y Remevid
SEE ENGINEERING DRAWING(S) FOR DIMENSIONS

RICATION DRAWING. THE COMPONENT TRAVELER

AS REQUIRED TO PRODUCE GROOVE AND ADJACENT SURFACE FREE OF DIRT, GREASE, OR

OTHER CONTAMINANT AND/OR REMOVE SLAG OR OTHER CONTAMINANT PRIOR TO SUCCEEDING

WELD PASS. SEE GENERAL INSTRUCTIONS.

WELDING MATERIALS:
ELECTRODES/FILLER WIRE

WELDING e SPECIFICATIONS - CLASSIFICATION
PROCESS | DIAMETER(S)| TYPE | ASME SFA MIL CE TRADENAME ANO. | FnO.
GTA 1/16" ERNiCr-3 5.14 - - - » a3
GTA Plua 5.14 - - - I 43
- {ERNICYE3)
GTA 3/32" EWTh-2 |Tungster - - - - 3
SAA FLUX MFG'ER. TYPE MESH OTHER GASES: A
Arcon 75% "
lHelium 25%
OTHER:
L

BAD i3 AQT TO 87 SLPRCCLUCID OF WELD YO TuSNILR ALY N
FOPMATION FO® SAEING OF IAsm AL O% APPARATLS CacEPT

- wmm 8w rErrmesy

Twit Documint ‘s Iwt Posrcory O
COMBUSTION ENGINEERING. INC.. WINDSOR. LONN.

- te Teim rrmelwe



DETAIL WELDING PRCCEDURE SPECIFICATION '

CH? SANOOGA NUCLEAR OPERATIOM™
“eAMBUSTION ENGINEERING, INC.
DESIGN ENGINEERING - MATERTALS & WEIDING

oWPS NFH-GTI§-423:43-03-1.
PAGE OF _ i

PREHEAT, INTERPASS, POST WELD HEAT TREATMENT:
60°F

MINIMUM WELDING PREHEAT AND INTERPASS

MAXIMUM WELDING PREHEAT AND INTERPASS N/A

MAINTAIN _H/A__+F MINIMUM UNTIL INTERMEDIATE OR FINAL PWHT

INTERMEDIATE PWHT AT N/A«f sN/A_+f HoLD FOR _N/A__ HOURS MINIMUM

FINAL PWHT AT N/A «f » N/Asf HOLD FOR N/A

OTHER

(4G) Overhead

WELDING POSITION(S),

SPECIAL INSTRUCTIONS:
SEE SKETCH PAGE 1 FOR PLUG CONFIGURATION AND WELDING SEQUENCE

Twis Documtnt o Twe Poorinry O
COMBUSTION ENGINEERING. INC., WINDSOR. CONN.
AND IS mOT 10 BE SIPRCOUCED. OF LUSID 1O FURNISH ANT jo.
FORmATION 108 MARING OF CAAWIAGE OR APPARATUS CaCIF
WHEET PPOVIDED FOR BY ACRIISINT Wilm $iT COmPAANT.
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WELDING PARAMETERS ANL ~PPLICATION(S)

PARAMETERS,
PROCESS

ELECTRODES
Number
Diameter-Non
Consumable
Type
Consumable Dia.
Consumable Type
Non-Consumable
Extension

SHIELDING GAS(ES

APPLICATION(S)

GTA WITH FILLER

GTA WITHOUT FILLER

Type
Flow Rate(CFH)
Gas Cup Size,in
Gas Cup To Work
Ranne

1
3/32" ¥W/30° Taper &
1/64" Flat End
EWTh-2
116"
ERNiCr-3

174"
75% Argon 25 Helium
15+ 3
7716
3/8" Max.

1
3/32" W/30° Taper &
1/64" Flat End
ENTh-2
N/A
N/ A

]/4u
75% Argon 25% Helium
15 +3
7/16

3/8" Max.

POSITION (4G) Overhead (4G) Overhead
VARIABLES
Type Current/ o
o Polarity DCSP DCSP
F ¥ Amperage Range 105-120 105-120
11 Vol tane Ranne 12-14 12-14
o -4 Type Arc Start High Frequency or Impulse Hiah Frequency or Impulse
3 g Type Bead Stringer ! Strinaer
) ...<
l\:.
AN E
! §
R
| |
[

39Ovd

E0-EV Ep-YL9-N4N SeMO

£

T T

-~

ONIQTIEM 3 STIVINIALVH - ONINIENIONE NOISHd
ONI "ONIMHANION: NOLLSNYINOD
JILVYAdO ¥VATONN YOOONVI
NOILYOI4103dS 34NA300Hd.ONIO3A 11VL30

HO

-
/

88t 4
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WELDIC’BP ROCEDURE QUALIFICATION RECORD

E-$6301/72)

COMBUSTION ENGINEERING, INC,

Jenuary 31, 197k

SFA-S.1k Inconel Plugs

-

PROCEDURE QUALIFICATION NO._GTA-43, 43106
QUALIFIED TO COOE seciontsy__ASME TIT IX & XI

MATE RIAL S?EC. & GHADE 10 SFA-S.14 Inconel Clad Tubesheet
FOR WELDING® No F- 43 TO# No F- L3 THICKNESS (& DIA. IF PIPE) x
WELDING PROCcess ___0as Tungsten Arc TYPE WELD JOINT __Tube P W
FILLER METAL F No __43/None ® Ano___N/A POSITION TEST weLD _Overhead 8 @
SPEC. or ANALYSIS ___1nCOnEl 82 SINGLE or MULTIPLE PASS Single .
o
ELECTROOE Si2E 3/ 32 'MH-z w/30 Taper and NO. OF LAYERS (IF CLAD) N/A
2 t
bk /35" Fin n NO. OF ARCS One
L]
SHIELDING GASIES) & COMPOSITION _19% Ar. 25% He. PREME AT 60 F Minimum
FLOW RATE 15 CFH MAX. INTERPASS 250 F Maximum
TYPE CURRENT DC-SP MAINTAIN PREHEAT UNTIL PWHT __NO
BACKING REQUIREMENTS N/A pOSTHEAT TREATMENT _ S _Welded
OTHER: Gas Cup Size 7/16" 1,D.: Tungsten Ext, 1/L";Arc Start - High Freq. of Impluse
. in ;Jowr DESIGN BEAD NO. PROCESS WIRE DIA., AMPE RES ARCVOLTS | INCHES/MIN.
L LY
o ¥ 1 GTAW lione 1L40-1L5 12-1% L
g '43 . 2" 1 GTAW 1/16" 1L0-145 12-14 L
\ 50% of Well Made Withhout Filler| &
( / | 50% of Welll Made With Filler ~
L /mneuanu
SRERLE o s ea R || (See Sketch) W M BT TR o RO
DEPOSIT ANALYSIS C Mn P S [
Cm NI Co N2 Other
GUIDED BEND TESTS ]r CHARPY VNOTCH IMPACT TESTS I DROPWEIGHT TESTS
FACE: r LOCATION TEMP FT/LBS miLs Latexe |l  TEMP RESULTS
ROOT: ry
SIDE: Not Applicable
Jr
MACRO: ][ =
l NOT o
NON-DESTRUCTIVE TESTS TENSILE TESTS s
LIOUID PENETRANT Acceptable ¢ # 1‘7 TYPE SPECIMEN ULTIMATE STRESS- P8I | CHARACTEN & LOCATION OF FAILURE

Tuis Docement Is Int Froreniy Or

RADIOGRAPHIC

ULYRASON|C - ARG IS NOT TO BE (Pl.:\:{ll. o u“:‘u“r: D:x ANY IR T
MAG. PARTICLE WHIRL PROVIBED ku BY AGREESENT WiTw SAI8 COmMPARY.
VISUAL 10 Welds Were Sectioned and Fxhmined at 10X| - 1, Free of Qracks [
2. Veld Thrdat Accepteble ¢
2.V,

-

~NELDER B. Harbison SYNMBOL YJ We certify that the statements in this record are correct, and that
the test welds were prepared, welded and tested n Kwdm:.
_ oepr_ _ Chattancoga, Tennessee i e s by g
TEST NO COMBUSTION ENGINEERING. INC.
TEST LAB. Met R&D Department /BY
BY OTHER=D
New o)

* Edit. Corr. 8/13/80



=i==: January 8,.1982 ! w2QT: QG‘.‘A—-‘:G—F-'Q

1.0 Scove
i ’ -
1.1 Pezfsar—nce qualification test requirements for tube pluggiag
usizng e mam=ml gas m=gsTen 2IT process iz the overthezd
positica with P43 zzd/or F43 mterials. '

2.0 Welding Mazerizls

Use 75% Argzem, 25% Heliim as shielded gas at 10-15 CGH..

(=]
.
[

2.2 Use 2% thoriated t=mgstez (SWTh-2) zs e elec=odce.
2.3

Use 1/16" éia., =iller wize Inconel &2 as Tequired.

b 9 S2se Materials

5.1 Use base =ateriil zravicusly prezaTed by Weldizg Engineerng

perscnuel to similata the produsTien Tube-ts-Tudesheet joint.
e =b3 will be P43 Ni-Cz-Fe tTyse zazeriazl and the T=be sheet

" will be similazed By P43 Ni-Cz-Fe type plaze, To¢, oT tase 3l
1east T inched thick, o Fé3 weld zetal clad en.law alloy

stsel 4T leass 2 inches thisk.
5.2 Tae plug will be F43 Ni-Tz-Fe Type Zatammal. y

3.3 See Sxetzh 41 fo= 3lug and Tube sheet letzlils.

4.9 Welding Conéi=lons

4.1  2lace tme previcusly presared assezbly Inta Tte sosizican so
sh3= welding will be done in tte overhead josition wizh the
tube axis vertical.

[

Place =he plugs iza the tuSes (See Sketil Aczacked)

'
.

¢.3 eld usiang 105-120 =gaves diZect cusTen:, sTRighs polazity,

~d 12-14 volss. Weld cne complets pass. S50% ol tThe plug is
-5 be Zused using the inzergmal zmaterial and 3C% of the plug
is o Ye welded with the addiToen @ Imcanel 82 SHllex wize,
(See Sketzh ATmiTed)T

4.4 A §0°F zizi=m preheat and 250°T maxizm= intespass is Tequised.
Tae weld is o be lefz iz the as-welled ZeatT Te=at cendision
(no post weld heat tsea=enz).

4.5 The welcer is =o weli ac leas= six accep=able plugs into the
—use sheet assex=bly.
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welding Tocess

The welcer =—:st use w=is

TEX 1=T JTocess
“ize on 343
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Nuclear Manufacturing General Foreman I Nuclear Quality

Bay 29 Rod Room Assurance

Welding Inspection

Bay 28 Weld Lab

Welding Material Control /R-10-&1
FPS - Quality Assurance

FPS - Rod Room

WELDING MATERIAL CERTIFICATION

The following welding material hus been tested in accordance with the
requirements of QCP 7.1 to meet customer requirements, purchase
specifications requirements and all requirements of the ASME Code
Section III.

@ Coated Electrodes (MA)

TYPE SIZE LOT ¢ BRAND

II. Bare Electrodes (GTA & GMA)

TYPE SIZE HEAT { BRAND

Curomenak %(, - A-2260T382 Aecos

38

III. Flux Electrode Combination (SAA)

TYPE ELECTRODE SIZE HEAT # TYPE FLUX LOT #

(s lacldao



' Y C—— ~ T v () -y e 8 F i
1500 SOUTH 50th STREET - SHILADILPHIA. PA. 19143 g -
’) ‘e ___May 28, 1980 i
' CERTIFICATION OF TESTS -
( _ Combustion Engineering Inc. Customer’s Order No__17634
911 West Main St. Ascos §. O. No 03387
Chattanooga, Tenn. 37402 Shipping Date May 28/80

Consignee No. HO-47297

o
Size 1/16" Grade : CHPOMENAR 382
Lot No./Alloy No A2260T382
Lbs./No. Pieces . €43 ¥
SPECIFICATION AWS/ASME SFA 5.14 Class ERNiCr-3 TES:IRREESULTS
CE Spec N-P43W2(b)
Corbon .016
Manganese 3.03
Silicon .04
Sulphur .002
Phosphorus .002
Chromium 18.70
Nickel 76.16
Molybdenum .00
Titenium .495
Columbium 2.28
( igsten
m
Copper .073 '
Iron .16
Tantalum .089
Cobalt .044
Tin
Vanadium Total Others <.50
Zinc
Zirconium -
Ferrite
X-Ray
Charpys: As Walded As Welded Heo! Treated
Tensiles: Yield Tenalle Tokslle Mag. 2. of Aven
As Welded:
Heat Treah
Hardness:
Bends:

This material is free from Mercury, Radium or Alpha particle Contamination.

We hereby certify thal the obove malerial has been fezted In accordoncs with the listed specification and is in confsrmence wit

all requirements.

v

Notary Public. Ph lazcizhia, Philadelzhia Co.
My Comm.ssica [xpires June 16, 1983
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